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FROM THE FOLKLORIC DIV TO SOCIAL ALLEGORY: AN ICONOLOGICAL-SEMIOTIC ANAL-
YSIS OF RASIM BABAYEV'S PAINTINGS

T'ynuee Pamuno

doxkmop unocoguu no uckyccmeogedenuio (PhD), samecmumens oupekmopa

Hncmumym apxumexmypul u uckyccmea Hayuonanonou axademuu Hayk Azepbatioxcana, baky, Azepbaii-
0orcam

OT ®OJIbKJIOPHOI'O OBPA3A JIUBA K COLIMAJIBHOM AJIVIETOPAH: UKOHOJIOTO-CEMHO-
TUYECKHU AHAJIU3 )KUBOIIMCH PACUMA BABAEBA

Abstract.

The article examines how Rasim Babayev transformed the div, a giant of Azerbaijani folktales, into a visual
sign of coercive power in late Soviet painting. Although folklore and totalitarianism are recognized as central to
his imagery, the formal mechanisms that convert a narrative monster into social allegory remain insufficiently
defined. The corpus comprises My Grandmother's House, Red General, Divs (1981-1982), and Jolly Div (1989).
Iconological interpretation is combined with semiotic analysis of contextual anchoring, scale, colour, repetition,
and grotesque anatomy. Babayev preserves the div's folkloric recognizability but relocates it into domestic, mili-
tary, and collective settings. Hypertrophic bodies, teeth, claws, red-black chromatics, and serial multiplication
encode violence as impersonal and reproducible. Comic animation in Jolly Div does not remove danger; it reveals
the familiar and attractive face of domination. The div functions as a variable sign structure connecting cultural
memory, private trauma, and political critique.

Annomauus.

B cmamve pacemampusaemcs npeepawjenue 0usa - eIUKAHA a3epOAuONCAHCKO20 POAbKIOPA - 6 GU3YAlb-
HbLUL 3HAK NPUHYOUMETbHOU 61ACTU 8 N030Hec08emcKoll dicusonucu Pacuma Babaesa. Xoms gporvkiop u moma-
aumapusm npu3HaHvl BANCHEUUUMU UCTOYHUKAMU €20 o6pa3Hocmu, d)opMaJleble MEXAHU3MBbL nepexoda om cKa-
304HO20 NEPCOHANCA K COYUATLHOL ALIe20pUL Onpedeienbl Hedocmamouno. Mamepuanom ciysxcam npousgede-
nus  «Jom moeti 6Oabywkuy, «Kpachvui eenmepany, «/usvly (1981-1982) u «Becenviii ous» (1989).
HUrononozuueckas urnmepnpemauyusi 00veoduHnena ¢ cemMuomu4ecKum anaiu3om KOHMeEKCmyalbHO20 3AKpenienusl,
macwmaba, ysema, NOGMOPEHUs U 2POMECKHOU aHAmoMu. XyO00JCHUK COXPAHAEN (DONbKIOPHYIO Y3HABAEMOCHb
o0usa, Ho nepeHoCcUm e20 8 DbIMOBO, BOEHHBIU U KOLLeKMUBHbIN Konmexkcmol. [ unepmpoguposarnvle mena, 3y0ol,
KO2MU, KPACHO-YEPHAsL 2AMMA U CEPUTIHOE YMHONCEHUE Pueyp KOOUPYIOM HACUNUE KAK 00e3IUYEHHYIO U 60CNPO-
uzgooumyio cuny. Komusm «Becenoeo ousa» ne ycmpawsem yepo3y, a 0OHapyicusaem npusbluuyio u npusiexa-
MeNbHYI0 CMOPOHY 20Cno0cmaéa. [[ue blcmynaem 8apuamusHoll 3HaKOBOU CIMPYKMYPOU, C8a3bl8atowell Kya1bmyp-
HYI0 NAMAMb, TUYHYI0O MPAEGMY U NOJUMUYECKYIO KDUIMUKY .

Keywords: Rasim Babayev, Azerbaijani painting, div, folklore, social allegory, iconology, visual semiotics.
Knroueswte cnosa: Pacum Babaes, azepbaiionicanckas iHCugonucy, 0us, QoavKiop, COYUaibHas aiiecopus,
UKOHOJI02UA, BU3YATbHAA CEMUOMUKA.

Introduction

Rasim Babayev traced the div to childhood tales
and to his 1957 illustrations for Jirtdan, in which a
small, intelligent child defeats a physically superior
monster [1]. In later interviews he associated this image
with evil, dictatorship, and the Soviet system [1].
Scholarship has followed the ogre's evolution from an
illustrative type to the darker imagery of the 1970s-
1980s [2, pp. 49-55], while the major retrospective cat-
alogue emphasizes metaphor and allegory as founda-
tions of his language [3]. Yet the visual operations that
turn a folkloric character into a social sign have not
been sufficiently systematized.

The study therefore asks how iconographic conti-
nuity with folklore is maintained, how political mean-
ing is anchored, and how the div's body constructs dif-
ferent models of domination. Four paintings are exam-
ined as representations of domestic dispossession,
militarized authority, collective power, and grotesque
ambivalence.

Material and method

The corpus includes My Grandmother's House
(1970s), Red General, Divs (1981-1982), and Jolly Div
(1989). Babayev linked the first work to the confisca-
tion of his grandmother’s property and the second to his
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impressions of the Soviet military during his son's ser-
vice [1]. Jolly Div is documented in the Sotheby's cat-
alogue [7], and Divs in an AZgallery collection entry

[8].

Panofsky's progression from pre-iconographical
description through iconographical analysis to intrinsic
meaning structures the reading [4]. Barthes's distinction
between denotation and connotation supports analysis
of historical coding [5, pp. 32-51]. Formal analysis ad-
dresses scale, bodily distortion, teeth, claws, multiplic-
ity, colour, spatial hierarchy, and relations between
monster and human figure. Artist statements serve as
contextual evidence rather than substitutes for visual
analysis. The Soviet visual regime is treated as a system
linking aesthetic production and political authority [6].

From folkloric matrix to social sign

Babayev retains the folkloric identity of the div
through enlarged bodies, teeth, claws, horns, multiple

limbs, and predatory faces. This recognizability forms
the denotative base. Social allegory emerges when the
monster is joined to a setting or attribute that narrows
interpretation. The same mythic body becomes a sign
of confiscation in a private interior, institutional vio-
lence in military dress, or anonymous power when mul-
tiplied as a group.

In My Grandmother's House, the principal oppo-
sition is home versus intrusion. The interior signifies
memory, continuity, and belonging; the divs' physical
predominance turns confiscation into bodily invasion.
Their scale removes the protected distance of private
space, representing power as a force that makes a citi-
zen a stranger in her own home. Family memory is
thereby transformed into a visual model of collective
dispossession. (Figure 1).

Figure 1. Rasim Babayev, My Granci)nother's House, '] 9703. Oﬂ on canvaé, 180 P O(j cm. Reproduction source:
Azerbaijan International; image credit: AZgallery.org [1].

Red General adds an institutional attribute. Mili-
tary uniform anchors the folkloric body to an apparatus
of command. Red operates as pictorial accent, aggres-
sion, and ideological reference. Teeth remain folkloric,
but uniform, frontal authority, and bodily mass recode

them as the violence of an office rather than the appetite
of a fairy-tale creature. The figure is threatening be-
cause the monstrous and the official become insepara-
ble. (Figure 2).

Figure 2. Rasim Babayev, Red General, 1980s. Reproduction source: Azerbaijan International; image credit:
AZgallery.org [1].
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Divs (1981-1982) shifts from personalized author-
ity to serial power. Repetition makes the individual fig-
ure less important than multiplication itself. Related
bodies and faces form a field without a single centre,
presenting domination as reproducible and systemic.
Their compressed coexistence weakens bodily bounda-
ries and suggests a collective organism of interchange-
able members.

Jolly Div introduces deliberate contradiction. Sat-
urated colour, rhythmic extensions, and laughter give
the monster comic vitality, while teeth and unstable
anatomy retain danger. Humour changes the mode of
threat rather than cancelling it; domination becomes fa-
miliar, theatrical, and visually attractive. This ambiva-
lence prevents the div from becoming a one-dimen-
sional emblem.

Discussion

The transformation rests on three operations:
preservation of an iconographic core, contextual an-
choring through domestic or institutional signs, and re-
organization of the body through enlargement, multi-
plication, compression, or comic animation. The div
can therefore signify traumatic intrusion, coercive au-
thority, systemic reproduction, or normalized threat.

This also clarifies Babayev's relation to Socialist
Realism. Instead of the optimistic and legible hero of
official culture, he constructs an anti-hero whose appar-
ent primitivism protects a second level of meaning.
Folklore acts both as a culturally familiar cover and as
an instrument of critique. Political meaning is produced
not only by the artist's testimony but by the interaction
of form, attribute, spatial relation, and historical con-
text.

Conclusion

Rasim Babayev's div is a variable semiatic struc-
ture rather than a fixed symbol. Folkloric anatomy sup-
plies recognizability; setting, costume, colour, scale,
and seriality redirect the image toward social experi-
ence. My Grandmother's House converts the monster
into an agent of dispossession; Red General fuses
mythic violence with institutional authority; Divs visu-
alizes domination as a reproducible system; and Jolly
Div exposes the comic normalization of danger. The
cycle shows how a traditional character can preserve
cultural memory while acquiring the capacity to ana-
lyze modern power. This model shifts the study of folk-
lore in Turkic visual art from motif identification to-
ward the mechanisms of semantic transformation.
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FORMATION OF RESEARCH COMPETENCE OF THE FUTURE DOCTOR: PEDAGOGICAL
CHALLENGES AND METHODOLOGICAL GUIDELINES

Abstract.

The article highlights the theoretical, pedagogical and methodological analysis of the processes of formation
of research competence of applicants for higher medical education in modern conditions. It is substantiated that
the scientific and research activity of medical students is an instrumental basis of professionalism and clinical
thinking, acting as a bridge between fundamental education and evidence-based medicine. The three-level stages
of development of research skills are revealed: propaedeutic (mastering the principles of evidence-based medi-
cine, searching in PubMed/Cochrane databases, biostatistics), applied and analytical (integration of the scientific
method into the clinic, analysis of cases according to CARE standards, work with SPSS/R) and subject-innovative
(participation in the implementation of scientific projects, publication activity, international conferences). The
conceptual contradictions between pragmatic clinical training and scientific research are analyzed, and systemic
barriers in Ukraine are highlighted, in particular, the time shortage of teachers, the rigid modular system, and the
challenges of martial law. It is proven that the optimal strategy for a higher medical school is to combine the
mandatory mastery of the principles of evidence-based medicine for all applicants with the support of individual
scientific trajectories for motivated students through academic mentoring and student scientific circles.

Keywords: medical education, research competence, evidence-based medicine, student science, clinical

thinking, academic mentoring, higher medical school.

Introduction

The global transformation of the healthcare sys-
tem and the rapid devalidation of outdated medical
knowledge require higher medical schools to form a
fundamentally new type of specialist. A modern doctor
is not only a craftsman who mechanically reproduces
approved protocols, but also a critically thinking ana-
lyst capable of constantly updating his own knowledge
base [1, 2]. In this context, the scientific and research
activities of medical students are moving from the sta-
tus of an optional activity or an attribute of a purely ac-
ademic career to the category of an instrumental basis
of professionalism [3]. At the same time, in real peda-
gogical practice, a conceptual dissonance is observed:
on the one hand, educational standards require mastery
of the scientific method, on the other hand, higher edu-
cation students often perceive scientific work as a for-
mal bureaucratic burden or a theory disconnected from
the clinic [4]. This issue is particularly acute in Ukraine,
where the formation of research competence takes
place in the context of higher education reform, the im-
plementation of European standards, and the challenges
of martial law, which significantly affect the educa-
tional process [5].

Research objective

To conduct a theoretical, pedagogical and method-
ological analysis of the processes of forming research
competence of future doctors, to reveal conceptual and
practical contradictions in its implementation, and to
substantiate ways to optimize research-oriented train-
ing taking into account modern educational and real
practical conditions.

Materials and methods

The study was carried out in the design of an ana-
Iytical review of scientific literature for the period
2015-2026. The search for information arrays was car-
ried out in international and national scientometric da-
tabases: PubMed / MEDLINE, Scopus, Web of Science
Core Collection, Google Scholar, Cochrane Library
and eLibrary / NBUV. To form a relevant sample, com-
binations of keywords were used using bibliographic
operators AND / OR to search for works related to stu-
dent research, curriculum design, clinical thinking,
training in evidence-based medicine and academic
mentoring. The inclusion criteria were original studies,
systematic reviews and meta-analyses on the effective-
ness of student engagement in science, works on the
methodology of evidence-based medicine, as well as
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academic publications by Ukrainian researchers. The
exclusion criteria were works without a clearly stated
methodology, short abstracts and materials on non-core
specialties. In total, 214 publications were identified by
the search queries, from which 14 fundamental sources
were selected after screening.

Results

A systematized analysis of scientific and pedagog-
ical sources demonstrates that the formation of research
competence in higher medical school should be subject
to a clear sequence, ensuring a gradual transition from
passive perception of information to its autonomous ex-
traction and critical analysis. The initial propaedeutic
level covers the mastery of the fundamental principles
of evidence-based medicine, the formalization of clini-
cal questions according to the PICO/PECO structure,
and the initial development of biostatistics skills. At
this stage, the pedagogical vector is aimed at overcom-
ing information noise and developing the ability to dif-
ferentiate research design, assessing the quality of ran-
domized controlled trials as opposed to publications
with a low level of evidence [6, 7]. Regular work with
PubMed and Cochrane Library level databases allows
applicants to develop basic academic literacy skills and
perceive scientific literature as an everyday tool of a
clinician [1, 8].

The next applied-analytical level provides direct
integration of research skills into clinical practice. Stu-
dents are involved in the preparation of publications de-
scribing complex or rare clinical cases according to in-
ternational CARE standards, performing retrospective
reviews of archival material of the department's clinical
databases, as well as primary mathematical and statis-
tical analysis of accumulated data using specialized
software packages SPSS, R or GraphPad Prism [6, 9].
At this stage, the transformation of purely theoretical
knowledge from basic disciplines into flexible differen-
tial diagnostic thinking takes place. Understanding
pathogenetic mechanisms through the prism of clinical
statistics allows applicants to better understand the
logic of diagnostic algorithms and evaluate the effec-
tiveness of therapeutic interventions not on the basis of
subjective experience, but on the basis of objective sta-
tistical criteria [10].

The highest level of development of research com-
petence is the subject-innovative level, which involves
direct participation in the execution of fragments of de-
partmental research works, independent preparation of
scientific articles for professional publications,
speeches at international conferences and participation
in student scientific paper competitions [3, 11]. The
processed data indicate that this level fosters academic
integrity, forms a culture of public discussion and en-
sures a high degree of autonomy of the future doctor
[12]. The generalized results of systematic reviews and
meta-analyses confirm a stable correlation: students
who had publication activity and experience in imple-
menting scientific projects in a higher education insti-
tution are 1.9-2.3 times more likely to continue re-
search and teaching activities during internship and res-
idency training, maintaining a high level of publication
activity throughout their subsequent careers [1, 2].

Discussion

The analysis of the conceptual foundations of
medical personnel training highlights the fundamental
debate about the optimal ratio between practical clini-
cal training and scientific activity. On the one hand,
supporters of the pragmatic model argue that the pri-
mary task of a medical university is to educate a quali-
fied primary or secondary practitioner who is able to
strictly adhere to approved guidelines [4]. According to
skeptics of the mass involvement of students in science,
forced scientific work only leads to the compromise of
the scientific method, the spread of academic plagia-
rism and the production of low-quality compilation
publications [4, 11]. On the other hand, representatives
of the integrative approach insist that in modern
healthcare the boundary between clinical practice and
scientific research has finally been leveled [3, 13]. The
activities of a doctor daily require testing hypotheses,
risk analysis and evaluation of new therapeutic meth-
ods. Even if a doctor does not plan to obtain a PhD de-
gree, mastering the scientific method is the only relia-
ble safeguard against slavishly following outdated
schemes or succumbing to pseudoscientific trends in
pharmacotherapy [8, 14].

Systematization of domestic pedagogical experi-
ence shows that the implementation of research-ori-
ented training in Ukrainian medical institutions of
higher education faces a number of specific systemic
barriers [5]. Among them, the most prominent are the
high intensity of the educational process, a rigid mod-
ule-oriented system, as well as the time deficit of clini-
cian teachers who are forced to combine pedagogical,
medical and administrative workload [5, 12]. An addi-
tional challenge was the conditions of martial law and
the forced transition to blended and distance learning
formats, which significantly limited students' direct ac-
cess to conducting experimental research and pro-
cessing clinical material at the patient's bedside [5].

At the same time, modern conditions form a new
layer of relevant directions for student scientific re-
search, in particular in the field of combat surgical
trauma, military field therapy, medical and psycholog-
ical rehabilitation and treatment of post-traumatic stress
disorders [5]. The experience of leading world medical
schools shows that the solution to these contradictions
is the implementation of end-to-end academic mentor-
ship programs and the integration of biostatistics di-
rectly into preclinical and clinical disciplines [9, 12,
13]. The optimal strategy for domestic higher education
is the delimitation of tasks: mandatory mastery of basic
tools of evidence-based medicine and critical analysis
of literature for all applicants without exception, com-
bined with support for individual scientific trajectories
for motivated students within student scientific circles
and grant projects [1, 13].

Conclusions

1. The scientific and research activities of the fu-
ture doctor are a prerequisite for the formation of mod-
ern clinical thinking and analytical autonomy, acting as
a reliable bridge between fundamental education and
practical evidence-based medicine.

2. The process of developing research competence
should be carried out in stages - from mastering the
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basic methodology of searching international databases
to participating in real clinical and analytical projects
under the guidance of experienced mentors.

3. The optimal strategy for a higher medical school
is to abandon the total imitation of scientific activity in
favor of combining the mandatory study of the princi-
ples of evidence-based medicine for each student with
individual trajectories for those who choose in-depth
scientific development.
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DIGITAL OPTIMIZATION OF FAMILY-OWNED MICRO AND SMALL ENTERPRISES IN PO-
LAND UNDER ENERGY-PRICE SHOCK AND GREEN TRANSITION:
APPLYING THE VALUE-YIELD OPTIMIZATION (VYO) METHODOLOGY

Abstract

Family-owned micro and small enterprises (FMSEs) form the backbone of Poland's regional economies, ac-
counting for the majority of business entities and a substantial share of private-sector employment, yet they operate
under structural resource constraints: fragmented data, a shortage of analytical skills, immature digital infra-
structure, and limited working capital. The energy-price shock of 2022-2023, combined with the regulatory pres-
sure of the green transition (the "Fit for 55" package, the ETS2 emissions-trading system for buildings and road
transport, and the EU taxonomy), acted as a natural stress test of the sector's resilience. This article conducts a
comparative analysis of FMSE trajectories across five selected Polish voivodeships -Mazowieckie, Pomorskie,
Slgskie, Podkarpackie, and Warmirsko-Mazurskie -in order to establish which institutional, energy-related, and
digital factors determined firm resilience between 2021 and 2024. Building on the finding that digital maturity
and the quality of managerial decisions drove firm survival during the shock, the paper justifies the application of
the Value-Yield Optimization (VYO) methodology -an Al-based optimization framework designed specifically for
the resource profile of small firms. It demonstrates how VYQO's central element -the constraint-weighting function
(CW-ROI) -enables family firms to adopt analytics and Al within their real, rather than theoretical, capabilities
by penalizing initiatives that exceed available capital, labor, or technical capacity. The paper contributes an an-
alytical "resource-constraint” framework, a reproducible five-stage optimization cycle, and practical implications
for both SME support policy and enterprises themselves.

Keywords: micro-enterprises; family firms; energy shock; green transition; resource constraints; digital

transformation; artificial intelligence; VYO.

1. Introduction

Family-owned micro and small enterprises are tra-
ditionally regarded as a "stabilizer" of local labor mar-
kets: thanks to their flexibility, low hierarchy, and mul-
tigenerational commitment, they adapt faster than large
corporations and tend to retain staff through downturns
to preserve accumulated tacit knowledge and commu-
nity reputation. At the same time, they are the most vul-
nerable to cost shocks and liquidity swings because of
limited financial reserves, restricted access to external
financing, and the high energy intensity of many tradi-
tional activities (bakeries, food processing, metal and
wood workshops, laundries, hospitality). The energy-
price shock of 2022-2023 exposed these constraints
with unprecedented sharpness, functioning as a natural
stress test of resilience: wholesale electricity and gas
prices in Poland rose several-fold at their peak before
partial administrative capping, compressing the already
thin margins of energy-intensive micro-firms.

Poland is a valuable research field for two reasons.
First, the FMSE sector here is exceptionally large and
regionally diverse -ranging from a highly digitalized
Mazowieckie, anchored by the Warsaw metropolitan
services and IT economy, to an energy-intensive, in-
dustrial Slaskie shaped by its coal and heavy-manufac-
turing heritage, and further to peripheral Podkarpackie
and Warminsko-Mazurskie, where firm density is
lower and local economies depend on transfers, agri-
culture, and seasonal tourism. Second, the overlap of

two pressures -the sudden price shock and the long-
term green transition -creates a rare situation of a sim-
ultaneous stress test of both short-term (liquidity, cost
absorption) and long-term (regulatory adaptation, de-
carbonization) resilience.

The key problem revealed by this test is a mis-
match of means and ends: Polish FMSEs want to use
modern analytics and artificial intelligence -for exam-
ple, to optimize energy consumption, forecast demand,
or set prices dynamically -but they lack the data vol-
umes, specialist staff, infrastructure, and capital for
which existing "corporate" analytical methods were de-
signed. This article therefore does not merely compare
resilience trajectories; it proposes a solution -the Value-
Yield Optimization (VYO) methodology, developed
explicitly for optimization under resource scarcity.

Research aim -to compare FMSE trajectories
across the selected voivodeships in 2021-2024, identify
the factors of resilience, and justify how the VYO
methodology can enhance the resilience of these enter-
prises.

Research questions:

1. How did the key indicators of FMSEs (den-
sity, employment, turnover, survival) change across
the studied voivodeships in response to the energy
shock?

2. Which institutional, energy-related, and digi-
tal factors explain inter-regional differences?
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3. How can the VYO methodology help Polish
FMSEs implement optimization within the limits of
their real resource constraints?

Structure of the paper. Section 2 reviews the lit-
erature and identifies the research gap. Section 3 sets
out the mixed-methods research design. Section 4 pre-
sents the comparative results across the five voivode-
ships. Section 5 develops the VYO methodology and
illustrates it with a firm-level case. Sections 6-8 discuss
the findings, acknowledge limitations, and conclude
with policy implications.

2. Literature Review

2.1. FMSEs and cost shocks. Studies of firm re-
sponses to energy and input-cost shocks consistently
indicate that small entities with high energy intensity
and low cash reserves have the shortest survival hori-
zon, and that their outcome depends on access to exter-
nal support and the ability to reconfigure processes
quickly (OECD, 2023; NBP Quick Monitoring, 2022-
2023). The OECD (2023) SME and Entrepreneurship
Outlook documents that energy-intensive micro-firms
across the EU faced the sharpest margin compression
during 2022, and that liquidity support and rapid oper-
ational adjustment were the decisive determinants of
survival. NBP business-climate surveys over the same
period recorded a marked deterioration in the assessed
financial situation of small firms and a rise in the share
reporting energy costs as the principal barrier to activ-
ity. This literature establishes energy intensity and li-
quidity buffers as first-order predictors of short-run re-
silience.

2.2. The specificity of family firms. The litera-
ture on family entrepreneurship (Gomez-Mejia et al.,
2007; Astrachan, 2010; in the Polish context Sutkowski
& Marjanski) emphasizes the role of socioemotional
wealth -the non-financial utility owners derive from
control, identity, and continuity -together with a long
decision horizon and an aversion to external financing.
These traits increase persistence and willingness to ab-
sorb short-term losses to preserve the firm, but they
simultaneously slow digital investment, because such
investment is perceived as capital-intensive, externally
dependent, and disruptive to established routines. The
result is a paradox: family firms are behaviorally resil-
ient yet technologically conservative -precisely the ten-
sion this paper addresses.

2.3. FMSE resource constraints in Al adop-
tion. The OECD and PARP (the Polish Agency for En-
terprise Development) systematically document four
barriers to Al and analytics adoption by small firms:
(i) data scarcity -records are fragmented, unstructured,
and often kept only for accounting compliance; (ii)
a skills gap -the absence of in-house analysts or data-
literate staff; (iii) cost -both the direct price of tools and

the opportunity cost of owner-managers' time; and
(iv) immature infrastructure -reliance on general-pur-
pose spreadsheets and off-the-shelf accounting soft-
ware rather than integrated systems. This literature is
predominantly diagnostic -it describes the barriers thor-
oughly but does not offer a reproducible methodology
for optimization under such constraints. The present ar-
ticle treats these four barriers not as obstacles to be la-
mented but as formal parameters to be built into the op-
timization function itself.

2.4. Resilience as a category. The Martin & Sun-
ley (2015) model distinguishes four components of
economic resilience: resistance (the depth of the initial
reaction to a shock), recovery (the speed and extent of
the return to a prior path), reorientation (structural ad-
aptation of the activity mix), and renewal (resumption
of a growth path, possibly on a new trajectory). Alt-
hough developed for regional economies, this frame-
work is applicable at the firm level and is used here to
operationalize "resilience": resistance is proxied by the
2022 trough in enterprise density and turnover, recov-
ery by the 2023-2024 rebound, reorientation by sectoral
shifts (e.g., toward e-commerce), and renewal by the
attainment of pre-shock levels or above.

Research gap. There is a lack of studies combin-
ing (a) a comparative analysis of the resilience of Polish
FMSEs to the energy shock and green transition with
(b) a concrete methodological tool that allows these
firms to optimize operations within their real resource
constraints. The diagnostic and the prescriptive litera-
tures have developed in parallel but rarely meet. This
article fills the gap by joining comparative regional
analysis with the application of the VYO methodology,
thereby translating diagnosis into an actionable, firm-
level decision instrument.

3. Research Methodology

3.1. Design. A sequential mixed-methods design
(Creswell & Plano Clark, 2018) is applied. A quantita-
tive phase (comparative index statistics, hierarchical
clustering, and quasi-experimental estimation) is com-
plemented by a qualitative institutional analysis of sup-
port instruments. The quantitative phase estab-
lishes what happened across regions; the qualitative
phase explains why, by mapping the institutional and
policy environment. The Martin & Sunley (2015)
model serves as the theoretical framework of resilience
and links the two phases.

3.2. Selection of regions (clusters). Five voi-
vodeships were selected purposively to represent three
contrasting structural profiles, maximizing variation on
the two hypothesized drivers (digital readiness and en-
ergy intensity):
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| Cluster || Voivodeships

Key characteristic |

Metropolitan-digital ||Mazowieckie, Pomorskie

High digital maturity; services and IT sectors; strong e-
service infrastructure

Industrial-energy-

High energy intensity; coal and heavy-manufacturing

intensive Slaskie heritage
. . |[Podkarpackie, =~ Warminsko-||Lower firm density; reliance on transfers, agriculture,
Peripheral-developing . .
Mazurskie and seasonal tourism

3.3. Indicators.

| Indicator ||

Definition

|Enterprise density

|IFMSEs per 1,000 inhabitants

[FMSE employment

|
|
|[Share of the regional labor force employed in FMSEs |
|
|

[Turnover ||Real turnover dynamics, adjusted for inflation (deflated to 2021 prices)

[Firm survival |[Share of active firms among those registered

Digital Readiness Index||Composite of broadband access, e-government usage, and cashless-payment penetra-
(DRI) tion, normalized to [0, 100]

(Egﬁ;gy Intensity  Index Share of energy costs in total operating costs

3.4. Data sources. GUS (Statistics Poland -na-
tional economy entity structure, form F-01); PARP (Re-
port on the Condition of the SME Sector in Poland);
NBP (NBP Quick Monitoring -the Situation of the En-
terprise Sector); Eurostat (Structural Business Statis-
tics); and URE (the Energy Regulatory Office) data on
regulated and market energy prices.

3.5. Methods.

- Index analysis (2021 = 100) -normalization
of heterogeneous series to a common base year, allow-
ing direct cross-regional comparison of trajectories.

- Cluster analysis (hierarchical, Ward's
method) -verification that the three a priori regional
groupings are supported by the data on resilience pro-
files; agglomeration is based on standardized DRI,

Ell, and the density trajectory.

- Difference-in-Differences (Callaway &

Sant'Anna, 2021) -estimation of the causal impact of

protective programs (e.g., energy-cost compensation)
on treated versus comparison firms, using the group-

time average treatment effect estimator suited to stag-
gered program rollout.

- Fixed-effects panel regression -testing the
relationship between pre-shock digital readiness
(DRI_2021) and energy intensity (EIl_2021) and sub-
sequent resilience, controlling for time-invariant re-
gional heterogeneity and year effects.

- Qualitative content analysis (Mayring,
2014) -a structured typology of public-support mod-
els, coded deductively from program documents into
the three categories reported in Section 4.4.

4. Results

4.1. Dynamics of enterprise density (illustrative
index; data require verification)

| Voivodeship | 2021 (=100) | 2022 || 2023 || 2024 |
[Mazowieckie | 100 | 99 | 103 | 107 |
[Pomorskie | 100 | 98 || 102 | 106 |
[Slaskie | 100 | 93 || 96 || 100 |
[Podkarpackie | 100 | 95 || 98 || 102 |
|Warminsko-Mazurskie | 100 | 94 || 97 | 101 |

Two patterns are visible. First, the depth of re-
sistance (the 2022 trough) is inversely related to digital
maturity and directly related to energy intensity: Ma-
zowieckie and Pomorskie dipped only 1-2 index points,
whereas Slaskie fell 7 points and the peripheral voi-
vodeships 5-6 points. Second, the speed of recovery
and renewal diverged: by 2024 the metropolitan-digital
cluster stood 6-7 points above its 2021 base, the periph-
eral cluster had barely regained it (101-102), and Slas-
kie had only just returned to par (100). In Martin &
Sunley's terms, the metropolitan cluster displayed both
strong resistance and genuine renewal, whereas the in-
dustrial cluster showed weak resistance and, at best, re-
covery without renewal.

Interpretation with examples:

- Mazowieckie -an example of digital re-
sistance: a high share of services and advanced e-ser-
vice infrastructure allowed firms to move activity
online quickly and reduce their exposure to energy
costs, cushioning the 2022 shock and enabling the fast-
est rebound.

- Slaskie -the deepest decline in 2022, stem-
ming from the high energy intensity of traditional man-
ufacturing micro-enterprises; its recovery was contin-
gent on protective programs (energy-price subsidies
and guarantees) rather than on autonomous adaptation,
which explains why it only returned to par by 2024.
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- Podkarpackie and Warminsko-Mazur-
skie -limited recovery due to overlapping structural
shocks: tourism seasonality, thinner local demand, and
weaker digital infrastructure that constrained the online
reorientation available to metropolitan firms.

4.2. Employment and sectoral structure. Across
all regions, the largest losses were incurred by energy-
intensive and contact-dependent sectors (hospitality,
food processing, personal services), while IT and e-
commerce grew. Where digital readiness was higher
(Mazowieckie, Pomorskie), the spillover of displaced
employment into digital and service sectors mitigated
aggregate losses; in the peripheral voivodeships, the ab-
sence of an absorbing digital sector meant that contrac-
tions in the exposed sectors translated more directly
into net employment decline. This confirms reorienta-
tion as a mechanism available primarily to digitally
ready regions.

4.3. The effect of digital readiness -the key find-
ing. A clear positive relationship is observed between
the level of DRI_2021 and subsequent FMSE resili-
ence: firms with early digital readiness (cashless pay-
ments, e-services, and, critically, energy-consumption
monitoring systems) adjusted their processes to the
price shock more quickly and more cheaply. In the
fixed-effects specification, higher pre-shock DRI is as-
sociated with a shallower 2022 trough and a faster
2023-2024 recovery, while higher pre-shock EIl is as-
sociated with the opposite; the two effects are partly
offsetting, which is why energy-intensive but digitally
ready firms outperformed energy-intensive, digitally
unready ones. This finding justifies the need for a meth-
odology that helps FMSEs build digital readiness
within the limits of their constrained resources -that is,
the VYO methodology developed in Section 5.

4.4. Three models of public support.

| Model || Examples || Instruments |
Protective- . L .
compensatory Energy programs Energy-price subsidies, credit guarantees (BGK), tax deferrals

Modernization
programs

Transformational-
green

Grants for energy efficiency and photovoltaics; FENG (European
Funds for a Modern Economy) grants

Digital-service Public e-services

tlements

National portals (mObywatel, e-Urzad), simplified electronic set-

The three models map onto different components
of resilience. The protective-compensatory model
chiefly supports resistance and short-run recovery by
cushioning the cost shock; the transformational-green
model supports reorientationand renewal by financing
structural decarbonization; and the digital-service
model lowers the fixed cost of digital participation, in-
directly raising the baseline DRI on which the other two
depend. The regional evidence suggests these instru-
ments are complementary rather than substitutable:
Slaskie's return to par relied on the protective model,
while the metropolitan cluster's renewal drew on the
digital-service and transformational models.

5. Applying the VYO Methodology for Polish
FMSEs

The comparative analysis showed that FMSE re-
silience was determined by digital readiness and the
quality of managerial decisions. However, most small
family firms cannot benefit from modern analytics and
Al, because existing methods are designed for the re-
source endowments of large corporations. Here a solu-
tion is proposed -the Value-Yield Optimization
(VYO) methodology.

5.1. The mismatch problem. Corporate Al-opti-
mization methods assume four preconditions: large vol-
umes of high-quality data, an in-house team of analysts,
mature infrastructure, and significant capital. The typi-
cal Polish family micro-enterprise has none of them -it
works with fragmented records in spreadsheets, with-
out a dedicated analyst, on standard accounting tools,
and with a small discretionary budget. A direct transfer
of corporate methods therefore predictably fails: the
most theoretically valuable project is selected, stalls for
want of an enabling resource, and consumes scarce
managerial attention without producing a result. VYO
is designed to prevent exactly this failure mode.

5.2. The core of VYO -the constraint-weighting
function (CW-ROI). Instead of ranking opportunities
by theoretical (raw) return, VYO adjusts that return for
the enterprise's real constraints:

$S\text{ CW-ROI}_j = \text{Raw ROI}_j \times
(Ca_j \times La_j \times Ta_j)$$

where, for each candidate initiative j:

- Ca = capital availability -the ratio of afford-
able to required capital, capped at 1;

- La = availability of skilled labor -the de-
gree to which the required analytical/operational skills
are present in-house;

- Ta = technical capability -the readiness of
existing tools and data to support the initiative;

with each factor scored in the range [0, 1].
The multiplicative form is deliberate: it guarantees that
if any single resource is critically absent (its factor ap-
proaches zero), the adjusted return also tends to zero -
thereby eliminating, at the prioritization stage, pre-
cisely the error that causes stalled projects in FMSEs.
Unlike an additive penalty, the multiplicative form can-
not be "rescued" by strength on the other dimensions,
which faithfully mirrors the reality that a project with
no available capital cannot proceed however skilled the
staff.

5.3. How this helps a specific Polish FMSE -an
illustrative example. Consider a small family bakery
in Slaskie considering three "digital-energy" initiatives:

- (A) an advanced ML-based demand-fore-
casting system -high theoretical return, but requiring
data and an analyst that are absent (Ca = 0.4, La= 0.1,
Ta~=0.2);

- (B) basic energy-consumption monitoring
plus automation of cashless payments and a simple
online storefront -moderate return, feasible on existing
tools (Ca~ 0.9, La= 0.8, Ta=0.9);
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- (C) integration of an ERP system with an
energy module -high return, but unaffordable in terms
of capital (Ca= 0.1, La= 0.4, Ta~ 0.4).

The classic "opportunity-first* approach would
rank A highest by raw return -and the project would
stall for want of data and an analyst. The CW-ROI func-
tion automatically collapses the adjusted return of A
and C toward zero because of their near-zero labor and
capital factors, and elevates the realistic initiative B -
precisely the step of digitalization that, according to the
results of Section 4, correlates most strongly with resil-
ience. The firm thus invests first in the affordable, fea-
sible option that raises its baseline DRI, and only revis-
its A and C in later cycles once the enabling resources
exist.

5.4. The five-stage VYO cycle for FMSEs:

1. Diagnostic data mapping -transform frag-
mented records into a single decision layer; measure
baseline DRI and Ell to establish a starting point.

2. Constraint-weighted opportunity model-
ing -apply CW-ROI to the candidate initiatives and de-
fine the "achievable frontier" of projects the firm can
actually execute.

3. Lightweight implementation -deploy sim-
ple, understandable models on existing tools, avoiding
dependence on external specialists.

4. Human-in-the-loop calibration -earn the
owner/operator's trust by validating outputs against ex-
perience before expanding automation.

5. Cumulative-optimization cycle -feed results
back into the decision layer, raising the DRI each cycle
so that projects previously ruled out (e.g., initiatives A
and C above) gradually enter the achievable frontier.

The cycle is deliberately iterative: each pass both
delivers a concrete operational gain and relaxes a re-
source constraint, so that digital maturity compounds
over time rather than being demanded all at once.

5.5. The generative property -scaling to the re-
gion. Because Polish FMSEs share a common resource
profile, a single VYO logic can underpin a family of
sector-specific platforms: a load planner for services,
an inventory system for retail, a pricing mechanism for
hospitality, and an energy-efficiency module for manu-
facturing. The CW-ROI core remains constant while
the sectoral parameters change, which turns the meth-
odology into a reproducible infrastructure suitable for
national FMSE digitalization and green-transition pro-
grams -for example, as the analytical engine behind
PARP or FENG support schemes.

6. Discussion

The results point to a stratification of Poland's re-
gional economy into resilience clusters that correlate
with the institutional, energy, and digital choices of the
past decade rather than with geographic proximity.
Two factors are decisive: energy intensity (exposure to
the price shock) and digital readiness for crisis. The
VYO methodology addresses precisely these two fac-
tors at the level of the individual firm, making digital-
energy optimization attainable within the limits of real
resources -and thereby transforming the diagnosis
("FMSEs lag digitally™) into an actionable tool.

The findings extend the family-firm literature by
showing that the conservatism identified by socioemo-
tional-wealth theory is not immutable: when
the first recommended digital step is affordable, feasi-
ble, and trust-building (as CW-ROI ensures), the be-
havioral barrier to adoption is lowered rather than con-
fronted head-on. They also refine the resource-con-
straint literature by demonstrating that the four
documented barriers can be operationalized as multipli-
cative weights, converting a diagnostic list into a deci-
sion rule. Finally, they nuance the resilience framework
by distinguishing regions that achieved genuine re-
newal (metropolitan-digital) from those that achieved
only policy-dependent recovery (industrial-energy-in-
tensive).

7. Limitations

The study relies on aggregated data compiled un-
der differing accounting methodologies; the definition
of a "family micro-enterprise” is not uniform across
sources; the informal economy is poorly captured by
official statistics; and the numerical indicators reported
in Section 4 are illustrative and require verification
against the primary sources. The VYO methodology is
here justified conceptually and demonstrated on a sin-
gle stylized case; the CW-ROI weights (Ca, La, Ta) are
assigned judgmentally rather than estimated. Empirical
validation on a representative sample of Polish FMSEs
-including calibration of the constraint weights and
measurement of realized returns across VYO cycles -is
a task for further research.

8. Conclusions

The comparative analysis of FMSEs across five
selected voivodeships in 2021-2024 shows that resili-
ence was determined by divergent energy and digital
trajectories rather than by regional affiliation alone.
The key factor of survival was digital readiness, rein-
forced by the quality of managerial decisions and ac-
cess to well-matched public support. However, most
small family firms cannot benefit from modern analyt-
ics because of binding resource constraints. The Value-
Yield Optimization methodology offers a solution: by
making resource constraints the starting point of opti-
mization through the CW-ROI function, it allows
FMSEs to implement Al and analytics within the limits
of their real capabilities, accumulating digital maturity
cycle by cycle. For FMSE support policy, this implies
prioritizing not only investment in digital and green in-
frastructure but also the active dissemination of optimi-
zation methodologies designed for resource scarcity -
embedding tools such as VYO within existing PARP,
BGK, and FENG programs so that public funds finance
not merely equipment but the decision logic that en-
sures it is used.
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THE MODERN METHODS FOR DETERMINATION OF MAIN PROPERTIES AND CHARACTER-
ISTICS OF RADIOACTIVE MATERIALS

Abstract.

The main properties and characteristics of radiation-hazardous materials, which must be investigated and
controlled during the radioactive materials management, are distinguished. The modern methods necessary for
determining and controlling the main properties of radiation-hazardous materials are described. For each of these
methods, the substantiated scientific component and its own characteristic features are shown. Accumulation of
such knowledge contributes to determining the most technologically appropriate, ecologically safe and economi-
cally efficient technologies for processing and disposal of hazardous radioactive materials.
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radiation safety.

In most cases, the radiation-hazardous material
contains radioactive isotopes with the long half-lives,
making such material hazardous for millennia. The
long half-lives of radionuclides may exceed the time re-
quired for the protective barriers to retain the necessary
properties. At the same time, the interaction of radioac-
tive isotopes with other substances during the storage
and treatment can lead to unpredictable chemical reac-
tions, which complicates the radiation-hazardous mate-
rial management [1].

When selecting and optimizing the methods for ra-
dioactive materials management, it should be taken into
account that radioactive materials from the different
parts of reactor may have the different levels of con-
tamination. In particular, the management methods de-
pend on the characteristics of nuclear material, the man-
ufacturability and cost-effectiveness of the selected
processing method [2]. From the data above, it is clear
that the choice of technology for treatment and decon-
tamination of radioactive materials is influenced by a
number of factors, including the level of radioactive
contamination and available radionuclides [3].

The attempts to find a solution based on the expe-
rience gained show that a long-term strategy for the safe
management of spent nuclear fuel and radioactive
waste is more complex than it seemed before, and that
this problem has not only a technological, but also a so-
cio-ecological, economic and moral direction [4].

For storage the large amount of hazardous radio-
active materials, the construction of high-capacity re-
positories is accompanied by a significant financial
burden even for the most developed countries. There-
fore, the development of methods for effective treat-
ment of radioactive materials with a reduction in the to-
tal volume does not lose the relevance.

The implementation of comprehensive solid radi-
oactive waste processing at the nuclear power plants

(NPPs) before the start of decommissioning stage is a
cardinal solution for problem of overfilling the solid ra-
dioactive waste storage facilities. As a result, it is pos-
sible not only to reduce the initial volume of solid radi-
oactive waste, but also to obtain the final processing
product with characteristics that enable for the final dis-
posal [5].

Scientific understanding of the properties and
characteristics of radiation-hazardous material is a pre-
requisite for the development of innovative technolo-
gies for its waste processing. According to the con-
ducted analysis [6], the following main properties and
characteristics of radiation-hazardous materials can be
distinguished, which must be investigated and con-
trolled during the radioactive materials management:

radioactivity level — by measuring the radiation
level of radioactive material and the activity of radio-
nuclides, which helps to determine safe storage and dis-
posal methods;

chemical composition — to identify hazardous im-
purities, such as fluorine or heavy metals, which affect
the choice of treatment or storage methods;

physical properties — density, porosity, mechani-
cal strength and other characteristics that may affect the
choice of treatment or storage methods;

geochemical parameters — assessment of radioactive
material interaction with the environment, including the
ability to dissolve in water and the mobility of radioactive
elements;

gas release — study of combustion products such
as CO,, CO, radon, as well as other gases that may be
released during the incineration of radioactive material,
which helps to determine filtration and waste treatment
methods.

For this purpose, it is advisable to use the follow-
ing methods for determining the properties and charac-
teristics of radiation-hazardous materials:
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1. Radiometric measurements — using the different
types of detectors to assess radiation levels and identify
radionuclides in the radioactive material samples,
which helps to determine the hazard and control radia-
tion levels. The gas-discharge detectors use the ionizing
radiation to generate electrical pulses in a gaseous me-
dium, for example, Geiger-Muller type detectors,
which reveal o- and B-particles. Such detectors are easy
to operate and have the high sensitivity to B-radiation.
Scintillation detectors use the special crystals (for ex-
ample, sodium iodide) that emit light when interacting
with the ionizing radiation, which is then transformed
to electrical signal. Such detectors have the high sensi-
tivity to y-radiation and can be used for spectroscopy.
The vy-rays detectors, usually scintillation-type detec-
tors or detectors with the highly sensitive crystals, such
as lutetium orthophosphate or gallium arsenide, are
used to measure the level of y-rays and identify the
types of radionuclides using the spectrometry.

2. Chemical analysis — is important for detecting
the hazardous impurities and determining the chemical
composition. Spectroscopy is used to the study of
atomic and molecular spectra; atomic absorption spec-
troscopy allows the determination of element concen-
trations by measuring the absorption of light in the
atomic state. Chromatography separates the compo-
nents of a sample using the mobile phase; Gas Chroma-
tography can be used to analyze the organic impurities;
and High-Performance Liquid Chromatography-to an-
alyze the soluble compounds.

3. Physical testing — measuring the mechanical
properties of hazardous radioactive material, which is
important for understanding the behavior of radioactive
material during the storage and treatment. Density is
measured using the water displacement or pycnometry
methods, which allows determining the mass and vol-
ume of sample for assess the porosity and compaction
degree. Fracture, tensile, impact strength or compres-
sion testing are performed to determine the mechanical
strength of radioactive material.

4. Gas Chromatography analyzes the gaseous
components of radioactive material combustion prod-
ucts and allows the separation of gases mixture into in-
dividual components, as well as determining their con-
centration. Detectors such as a thermal conduction de-
tector or a field ionization detector are used to measure
the concentration of gases — the mobile phase (gas) car-
ries a sample through a column containing the station-
ary phase (usually a liquid or solid adsorbent), the com-
ponents of sample interact with the stationary phase in
the different ways that allows them to be separated and
identified.

5. Neutron activation — using the neutrons to acti-
vate atoms in the hazardous radioactive material sam-
ples, and then measuring the y-radiation. The sample is
irradiated with neutrons, which leads to the formation
of radioactive isotopes, and measuring the y-radiation
from these isotopes allows the determination of ele-
ment concentrations in the sample.

6. Scanning Tunneling Microscopy allows the sur-
face of samples to be examined at the atomic level for detect
the defects and structural characteristics of hazardous radi-
oactive material (cracks, contamination, etc.). Scanning

Tunneling Microscope uses a thin probe to scan the sur-
face of sample, the tunneling current between the probe and
sample varies with the distance, allowing the atomic images
of surface to be obtained.

7. Fourier Transform Infrared Spectroscopy is
used to determine the chemical bonds and functional
groups in the radioactive material samples. The sample
is exposed to infrared radiation while the absorption at
the different wavelengths is measured, which depends
on the presence of certain chemical groups.

8. X-ray diffraction allows analyze the crystal
structure and phase composition of sample, as well as
determine the stress state and the presence of micro-
structural defects both in the initial and irradiated state.

9. Electron Paramagnetic Resonance Spectroscopy
—for the detection of paramagnetic centers in the hazard-
ous radioactive material, formed as a result of irradiation.
Method helps to investigate the structural changes and
defects that occur in nuclear material under radiation
conditions. The sample is irradiated with an electron
magnetic field, the interaction of paramagnetic centers
with this field is observed, which allows to determine the
types and concentrations of paramagnetic centers.

10. Thermogravimetric Analysis — for analyze the
thermal stability and chemical changes in hazardous ra-
dioactive material during the heating. The sample is
heated in a controlled atmosphere and the mass changes
are measured as a function of temperature, allowing to
determine at what temperature the chemical reactions
or decompositions occur.

11. Mass Spectrometry is used to determine the
mass and quantitative composition of molecules in
samples, including the combustion products. The sam-
ple is ionized for generation of ions, which are then sep-
arated by the mass and measured in a mass-spectrome-
ter, allowing the masses and concentrations of different
molecules to be investigated.

Each of these methods contains a substantiated
scientific component and each of them has its own char-
acteristic features. Thus, the need to determine the
physical and chemical properties of hazardous radioac-
tive material for a specific nuclear power plant is due to
the difference in the isotopic and chemical composition
of radioactive materials depending on the operating
conditions and operating periods of power units. The
determination of criteria according to which a particu-
lar technology for radioactive materials management
will be evaluated is based on a comprehensive analysis
of operations under normal conditions and possible ac-
cident situations, with a focus on organization, regula-
tion, social protection and control over the work of op-
erating and maintenance personnel, while simultane-
ously ensuring the radiation safety for personnel and
the environment, even in cases that are not regulated by
the current norms and standards. Performing the work
under particularly hazardous conditions at the facilities
with limited access and using the ionizing radiation
sources requires special permits and passes, specialized
licensed equipment, personal protective outfits, and pe-
riodic medical examinations. On the other hand, this in-
volves the approval of permitting and organizational
documentation, as well as relevant licenses. An im-
portant component of overall process is an appropriate
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strategy for selecting the employees to solve the main
tasks and focus on the effective use of personnel poten-
tial. It is necessary to ensure the availability of qualified
staff that undergoes periodic knowledge testing in ac-
cordance with the established requirements, as well as
to develop the individual training programs using the ap-
propriate models, simulators, and training equipment.
At the same time, the training programs must be re-
viewed and approved. Under any circumstances,
measures remain focused on the protection and imple-
mentation of professional, intellectual, legal, social
and household interests and rights of personnel. The
selection of technical solutions, which planned for ap-
plication in the management of radiation-hazardous
materials, is based on the strategy that emphasizes the
use of information technologies, the continuous
maintenance of existing databases, the modernization
of equipment, personnel workplaces, and software up-
dates. To investigate the radiation conditions, as well
as to provide the physical and biological protection,
the availability of a number of licensed specialized
equipment must be ensured. In order to minimize per-
sonnel exposure and optimize design solutions, as
well as to develop the alternative radiation safety tech-
nologies, it is necessary to establish the integrated in-
formation systems for monitoring the condition of
premises and site. For controlling the radiation level
and the presence of radioactive dust in the radiation-
hazardous premises, it is advisable to develop or pur-
chase the remotely controlled self-propelled units.

Conclusions

It is impossible to recommend only one method
for determination of main properties and characteristics
of hazardous radioactive materials, due to the varying

levels of radioactive materials contamination in the dif-
ferent parts of reactors. Depending on the degree of nu-
clear material activity, the different processing systems
should be applied to it, including the collection, sorting,
packaging, temporary storage, conditioning, transpor-
tation and long-term storage and/or disposal. Since ir-
radiated material is a radioactive material, and its dust
is also explosive, it is rationally to use robotic/auto-
mated systems at the various stages, including the
transportation, storage or mechanical processing oper-
ations, without the direct contact with personnel.
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THE INTERRELATIONSHIP BETWEEN EXPLICIT AND IMPLICIT MEANING IN ENGLISH

Abstract.

Relevance of the topic: Understanding natural discourse requires analyzing not only overtly stated messages
but also underlying pragmatic layers. In modern English linguistics, examining the dynamic boundary between
explicit and implicit meanings is highly relevant for decoding complex communicative intentions, evaluative
discourse, and indirect communication strategies.

Purpose of the study: The primary objective of this research is to analyze the interrelationship between
explicit and implicit semantic-pragmatic components in English utterances, demonstrating how surface-level
linguistic structures and contextually inferred meanings jointly construct overall communicative content.

Research methods: The study employs functional-semantic analysis, pragmatic interpretation, discourse
analysis, and contextual analysis to examine key mechanisms such as explicature, implicature, presupposition,
indirect speech acts, phrasal verbs, and understatement.

Results: The analysis reveals that explicitness and implicitness do not constitute rigid binary opposites;
instead, they operate as gradable, mutually dependent phenomena along a continuum. Explicit linguistic
structures—Ilexical, grammatical, and syntactic—provide the essential foundation for inferential processing.
Conversely, implicit content clarifies the speaker’s true pragmatic stance, showing how contextual parameters can

transform apparently neutral or positive expressions into indirect criticism, requests, or warnings.
Perspectives: The findings offer valuable perspectives for further research in cognitive pragmatics,
intercultural communication, contrastive linguistics, and machine learning models focused on natural language

processing and sentiment analysis.
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acts, understatement.

The information conveyed in communication is
not confined to the lexical and grammatical content di-
rectly expressed in an utterance. Speakers often verbal-
ise only a certain part of the meaning they intend, as-
suming that the remaining part will be reconstructed by
the addressee on the basis of context, shared knowledge
and the communicative situation. Therefore, the mean-
ing expressed by linguistic units and the actual commu-
nicative content of an utterance do not always corre-
spond fully.

Explicit meaning is the content that is overtly
manifested in the surface structure of an utterance and
identified on the basis of the semantics of linguistic
units and their grammatical relations. Implicit meaning,
by contrast, encompasses the layer of information that
is not formally expressed but is inferred from the over-
all structure of the utterance and the communicative sit-
uation. The relationship between these two types of
meaning cannot be explained solely through the oppo-
sition between the “overt” and the “hidden”. Explicit
content provides the linguistic material from which im-
plicit meaning is formed, whereas implicit content de-
termines the pragmatic orientation of the overt expres-
sion and the speaker’s communicative intention. “The
particular significance of the hidden layer of meaning
in pragmatic interpretation confirms that explicit and
implicit meanings are components of a unified seman-
tic-pragmatic system” [1, p. 9].

The theoretical interrelationship between explicit
and implicit meaning. Explicit content consists of com-
ponents that are directly observable in the linguistic
form of an utterance. The lexical meanings of words,
grammatical categories, syntactic relations and formal
markers constitute the layer of information initially de-
coded by the addressee. However, this level does not
always encompass the complete communicative mean-
ing of the utterance. In order to determine the speaker’s
purpose, attitude and intended conclusion, the explicit
content must be related to the particular communicative
situation.

A. Kapshichkin presents the formation of the over-
all meaning of an utterance as the result of several cog-
nitive stages. “At the first stage, the linguistic content
of the utterance is formed on the basis of the linguistic
meanings of words and their interrelations. This level
constitutes the layer of explicit meaning. At the second
stage, the linguistic content is related to the communi-
cative situation and the participants’ cognitive environ-
ment. As a result, the specific contextual, that is, im-
plicit meaning of the utterance is identified. The in-
volvement of additional cognitive assumptions creates
conditions for the emergence of broader implicatures”
[4, pp. 5-8].

This model demonstrates that explicit and implicit
meanings are not independent stages that replace one
another in a strictly sequential manner. Without explicit
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linguistic material, there is no basis for inference, while
without implicit interpretation, the communicative
function performed by that material in a particular situ-
ation cannot be fully determined. The overall meaning
of an utterance is formed through the interaction be-
tween the semantic potential of linguistic units and the
addressee’s contextual and cognitive activity.

A scalar relationship also exists between explicit-
ness and implicitness. When particular information re-
ceives more extensive formal expression in an utter-
ance, the role of contextual inference in its comprehen-
sion decreases. When linguistic means provide only the
general direction of the content, the addressee’s back-
ground knowledge and inferential activity acquire
greater importance. Explicitness and implicitness are
therefore not fixed and unchanging properties; their
proportion varies depending on the structure of the ut-
terance and the communicative circumstances.

The mutual formation of explicature and implica-
ture. D. Wilson and D. Sperber explain the relationship
between explicit and implicit content through the con-
cepts of explicature and implicature. An explicature is
the propositional content obtained when the logical
form encoded by language is developed through refer-
ence assignment, disambiguation, the completion of se-
mantic incompleteness and contextual enrichment. An
implicature, by contrast, is a proposition that is not rep-
resented in the overt structure of the utterance but is
identified inferentially as part of its relevant interpreta-
tion [7, p. 10; pp. 159-160]. For example: He will ar-
rive in a minute.

The linguistic structure of the sentence indicates
that a particular person will arrive after a short period
of time. However, the identity of the referent of the pro-
noun he, the place to which that person will arrive, and
whether the expression in a minute denotes exactly one
minute or merely an approximate short interval can be
determined only through context. “Even explicit con-
tent is not simply the result of mechanical decoding;
pragmatic inference is required in order to construct a
complete propositional meaning” [7, pp. 9-10].

The interrelationship between explicature and im-
plicature becomes clearer in the following dialogue:

- Do you want to join us for supper?

- No, thanks. I've eaten.

The explicit content of the reply indicates that the
second speaker has eaten. Nevertheless, the communi-
cative outcome of the exchange is not limited to this
fact. From the reply, the addressee infers that the
speaker does not wish, or does not need, to join the sup-
per. When the utterance I've eaten is expanded into 7 've
already eaten supper tonight, the amount of linguisti-
cally expressed information increases and the content
becomes more explicit. However, both variants may
lead to the same implicit conclusion [7].

Explicature and implicature are not constructed as
completely separate and strictly sequential stages. The
addressee does not first determine the entire explicit
content of the utterance and only then proceed to an im-
plicit conclusion. The intended implicature influences
the direction in which the overt content is enriched,
while the resulting explicature restricts the range of

possible implicatures. Thus, explicit and implicit com-
ponents are adjusted in parallel and in mutual interac-
tion on the basis of expectations of relevance [7, pp.
13-14; 76-77; 107].

Explicitness, implicitness and indirect expression.
In analysing explicitness and implicitness, it is im-
portant to distinguish between the concepts of “direct”
and “indirect”. Explicitness and implicitness character-
ise the extent to which the content of an utterance is
represented in its linguistic structure, whereas direct-
ness and indirectness describe the manner in which that
content is presented. For this reason, explicit evaluation
is not always expressed directly, and indirect evaluation
is not necessarily implicit.

In explicit evaluation, attitude is clearly conveyed
through formal linguistic markers. In implicit evalua-
tion, by contrast, the evaluative stance is not derived
solely from the lexical meanings of individual words
but is identified through context, background
knowledge and inference. Panteyeva divides evaluative
forms into three groups: explicit-direct, explicit-indi-
rect and implicit evaluation. She concludes that “alt-
hough implicit evaluation is expressed indirectly, not
every indirect construction can be regarded as implicit”
[5, pp. 125-130]. For example: Yes, excellent! Much
better than at the NHK when the triple toe loop was
downgraded. Great star! Outstanding, lovely, beaming
smile and so there should be.

In this example the words excellent, great, out-
standing, lovely and beaming overtly express positive
evaluation. Since evaluative semes are present in the
lexical structure of these words, the positive orientation
of the utterance can be identified without additional in-
ference. There is therefore a direct correspondence be-
tween the explicit content and the speaker’s communi-
cative stance [5, p. 127].

Explicit evaluation may also be realised through
an indirect syntactic form: She’s quite sensational. Has
she done enough to get the gold medal here? It’s very
possible. The adjective sensational directly conveys a
positive assessment. The rhetorical question that fol-
lows, together with the reply I¢’s very possible, also cre-
ates a favourable attitude towards the athlete’s perfor-
mance. However, this attitude is presented indirectly
through a question-and-answer structure. Accordingly,
the example contains both explicit-direct and explicit-
indirect evaluation [5, p. 129].

Explicit and implicit components may interact
within the same utterance. “Whereas explicit meaning
is directly expressed through lexical and grammatical
means, implicit content is formed on the basis of con-
text, phraseological units, situational knowledge and
inference. As a result of this interaction, overt evalua-
tion and an indirectly conveyed attitude or criticism
create a unified semantic-pragmatic whole within the
utterance” [5, pp. 129-130].

The role of context in the formation of implicit
evaluation. Context is one of the principal mechanisms
underlying the relationship between explicit and im-
plicit meaning. It not only enables the identification of
meanings that are not formally expressed, but may also
alter the evaluative orientation of linguistic units that
appear semantically neutral or positive.
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On the basis of their analysis of materials pub-
lished on CNN.com, I. Ishchenko and Y. Konopatskaya
conclude that “explicit evaluation is generated primar-
ily through lexical units possessing evaluative seman-
tics. Implicit evaluation, by contrast, is formed through
the interaction of the immediate and broader context,
extralinguistic knowledge, metaphor, quotation, irony,
antithesis, phraseological units and euphemisation” [3,
pp. 81-87]. For example: The vast majority of them are
trapped in asylum limbo and living in conditions that
Europe’s human rights watchdog last week described
as “abysmal”.

The semantic structure of the adjective abysmal
contains the evaluative meaning “extremely bad”. The
negative attitude towards the living conditions is there-
fore expressed explicitly and its identification does not
require complex inference [3, p. 82].

Implicit negative evaluation may arise from a con-
tradiction between the literal content of an utterance
and the actual communicative situation. An expression
that appears positive or neutral at the surface level may
acquire an ironic meaning within its context and
thereby convey criticism indirectly. In such cases, “the
addressee infers the negative evaluation not from the
direct semantics of the utterance, but from the contex-
tual incongruity and the speaker’s communicative in-
tention” [3, p. 85].

Apparently neutral words may also acquire evalu-
ative potential within a particular context: The officer
was referring to the so-called Migrant Protection Pro-
tocols programme...

Trump administration proposes charging for asy-
lum applications, joining only 3 countries.

In the first example, the expression so-called sug-
gests a discrepancy between the name of the pro-
gramme and its actual consequences. In the second ex-
ample, the adverb only emphasises that the proposal is
implemented in merely three countries, thereby sug-
gesting its unusual and controversial character. In both
examples, the basic meanings of the words are explicit,
whereas their negative evaluative function emerges
within the context [3, p. 86].

Of the 617 instances of evaluation identified in the
study, 367 were explicit and 250 were implicit. Explicit
evaluation constituted 59.5 per cent of the total mate-
rial, while implicit evaluation accounted for 40.5 per
cent. Nevertheless, the means used to express implicit
evaluation were structurally and stylistically more di-
verse. This finding demonstrates that explicit and im-
plicit devices in media discourse are not opposing
mechanisms, but components that jointly form a unified
strategy of influence [3, pp. 86-87].

Explicit meaning and implicit intention in indirect
speech acts. The distinction between explicit meaning
and implicit communicative intention is particularly ev-
ident in indirect speech acts. In such utterances, the
grammatical form of the sentence does not fully corre-
spond to its actual communicative function. For exam-
ple: 1t is raining outside.

The explicit content of the sentence states that it is
raining outside. In a particular situation, however, the
utterance may convey such implicit intentions as “take
your umbrella”, “do not go outside”, “wear something

warm” or “close the window”. Which of these inter-
pretations is intended depends on the shared knowledge
of the speaker and the addressee, as well as on the com-
municative situation. The explicit information provides
the linguistic basis for identifying an implicit warning,
piece of advice or request [9, pp. 10-12].

Implicit meaning is not merely the opposite of ex-
plicit content. An explicitly expressed fact serves as
necessary evidence for identifying an implicit speech
act. By relating that fact to the communicative situa-
tion, the addressee determines the speaker’s actual in-
tention.

Explicit and implicit components in lexical mean-
ing. The relationship between explicit and implicit
meaning is realised not only at the level of the complete
text and discourse, but also within the semantic struc-
ture of individual lexical units. In causative construc-
tions formed with phrasal verbs in English, the lexical
meaning of the verb and the directional component ex-
plicitly expresses certain features of the action. Never-
theless, the manner of the action, the spatial positions
of the participants and its communicative function are
often inferred from context. According to Y. Yermola-
yeva, “the correct interpretation of phrasal verbs re-
quires consideration of both explicit lexical meaning
and implicit situational information” [8, pp. 99-101].
For example: 1 hoped he would tell me to go to bed, but
instead he motioned me down.

The verb motioned explicitly indicates that the ac-
tion was directed by means of a gesture. The compo-
nent down indicates a particular direction. However,
the sentence itself does not fully determine whether the
addressee is expected to go downstairs or to sit down in
the place where they are standing. This spatial relation
is inferred from the preceding context. The general
model of the action is explicit, whereas its specific sit-
uational realisation is implicit [8, p. 100].

In another example, this information receives for-
mal expression: | quickly shooed them away by saying
the boxes weren’t toys. The construction by saying
makes explicit that the act of sending them away was
carried out verbally. The component that remains im-
plicit in the first example is overtly expressed through
an additional linguistic unit in the second. This compar-
ison demonstrates that the same phrasal verb may cre-
ate different degrees of explicitness in different con-
texts [8, p. 101].

Smiling, Milton unlocked the door and bowed him
in [8, p. 103]. The basic meaning of the verb bow refers
to a gesture performed with the head or body. The com-
ponent in, together with the information that the door
was opened, enables this gesture to be understood as an
invitation to enter. While the physical action is pre-
sented explicitly, its communicative function is in-
ferred from context.

Understatement and the distinction between ex-
plicit expression and implicit intention. In English com-
municative culture, understatement is one of the char-
acteristic speech strategies that demonstrates the inter-
action between explicit and implicit meaning. Through
this device, the speaker expresses the actual intensity of
an event, emotion or evaluation by means of a weaker
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linguistic form. Although the explicit content of the ut-
terance appears neutral or moderate, context and cul-
tural knowledge generate a stronger implicit meaning.

According to V. Ivanova’s analysis, “understate-
ment in the English linguistic worldview is associated
with restraint, avoidance of the overt expression of
emotion, modesty, irony and the maintenance of social
distance” [2, pp. 76-88]. The author illustrates this
point with the following example: 7 don 't object to you,
you know.

The literal meaning of the sentence may be under-
stood as “You know, I have nothing against you”. How-
ever, in a communicative situation in which the direct
expression of love is avoided, the utterance may func-
tion as an indirect presentation of strong emotional at-
tachment. The weakness of the explicit expression does
not indicate weakness of feeling; rather, it reflects its
culturally restrained verbalisation. The addressee must
identify the difference in intensity between what is said
and what is intended [2, pp. 78-79].

Another example is: That’s a nice piece of work.

Yes, it’s not so bad.

When used as a response to praise, the expression
It’s not so bad may convey modesty, agreement and a
positive attitude. When the same sentence is presented
as an initial evaluation of the work, however, it may
generate an implicit meaning of criticism. Thus, an un-
changed explicit structure may express different and
even contradictory implicit evaluations depending on
context [2, p. 81].

A rather unsatisfactory term’s work. This expres-
sion is a mitigated version of the more severe evalua-
tion a poor term’s work. The word rather reduces the
apparent intensity of the criticism but does not elimi-
nate the negative attitude. On the basis of situational
and cultural knowledge, the addressee understands that
the teacher in fact regards the result as seriously unsat-
isfactory [2, p. 82].

Within understatement, a discrepancy of quantity
and intensity arises between explicit expression and im-
plicit intention. The speaker says less than is intended,
yet the selected linguistic form provides the addressee
with sufficient cues to infer a broader meaning. In this
case, implicit meaning is formed not from the literal se-
mantics of the words alone, but from the comparison of
that semantics with the situation, culturally established
norms of behaviour and the speaker’s communicative
position.

Conclusion. Explicit and implicit meanings con-
stitute semantic-pragmatic layers that jointly form a
unified communicative content. Explicit content is di-
rectly expressed in the structure of linguistic units,

whereas implicit meaning arises through context, pre-
supposition, background knowledge and inference. The
boundaries between these two layers of meaning are not
fixed and their relative proportion is determined by the
type of discourse, the communicative situation and the
addressee’s interpretative activity. The complete mean-
ing of a text can be revealed only through an analysis
of the interaction between its explicit and implicit com-
ponents.
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CURRENT PRIORITIES FOR GOVERNMENT SUPPORT OF SUSTAINABLE DEVELOPMENT IN
THE FRUIT AND BERRY SECTOR IN THE CONTEXT OF POST-WAR ECONOMIC RECOVERY

Anomauis.

Y emammi o6rpynmosano cyuacui npiopumemu 0epaicasHoi NIOMPUMKU CIMANO20 PO3GUMKY NI00080-52I0HOT
eanysi Yxpainu 3 ypaxy8anHsam 3a60aHb NOBOEHHO20 GIOHOGIEHHs eKOHOMIKU. Poskpumo cneyugiky ¢ynxyiomny-
BAHHS 2aNy3L, NOG SA3AHY 3 MPUBANUM THEECIMUYIUHUM YUKTOM, 3HAYHOIO KANIMAI0OMICMKICMIO 3aK1a0anHs baza-
MOPIYHUX HACADICEHb MA BIOMEPMIHOBAHUM XAPAKIMEPOM OMPUMAHHA eKOHOMIYHOI 8i00ayi. [[osedeno neobxio-
HICMb nepexo0y 8i0 OYIHIOBAHHS OePHCABHOL NIOMPUMKU 3a 00CsA2amMU DIOONCEMHO20 (IHAHCYBAHHSA 00 GU3HA-
YeHHS pe3YIbMAmMUHOCMI BUKOPUCMAHHA 3ATIY4eHUX pecypcis. 3anponoHosano MemoouyHull nioxio 0o
KOMAIEKCHO20 OYIHIOBAHHI Pe3VIbMAaAMmMUSHOCMI 0epIHCABHOI NIOMPUMKY 30 1 'AMbMA 83AEMON08 A3AHUMU Di6-
HAMU. De3NeK080-BIOHOBIIOBATILHUM, BUPODOHUYO-IHEECMUYIIHUM, PUHKOBUM, THHOBAYIIHUM I COYIaIbHO-MepUumopia-
JoHUM. OOIPYHMOBAHO POPMYBAHHA HACMKOBUX IHOEKCI8 I 3anponoHosano2o Inoukamopa pe3yibmamusHocmi oep-
JHCABHOT NIOMPUMKU, WO 3a0e3nedye MOHCIUBICID KITbKICHO20 8USHAYEHHS 00CASHYMUX Pe3yIbMAamis i 6UsAGIeHH s
BIOXUTICHb MIJIC OKDEMUMU HANPAMAMU DIHAHCYB8AHHS. 3anponoHo8ano ougepenyiayilo mepumopit Yxpainu 6io-
NOBIOHO 00 OOMIHYIOHUX 0OMEJICeHb PO3GUMKY NI00080-52I0HOI 2any3i ma Npiopumemis 0epiHcasHO20 GNIUBY.
IHpaxmuuna peanizayis 3anponoHO6aH020 NiOX00y CAPAMOBAHA HA NIOSUWEHHS A0pecHocmi 6100xcemno2o @i-
HAHCYB8AHMHSA, 8IOHOGNIEHHS GUPOOHUY020 NOMEHYIALY, AKMUBI3AYII0 NPUBAMHUX THEECMUYIl, MEXHOL02IYHE OHO8-
JIeHHsL Ma POPMYSAHHSL NePedyMO8 05l CIAL020 PO3GUMKY HA00080-S2I0HOT 2ay3i.

Abstract.

The article provides a scientific rationale for the current government priorities for supporting the sustainable
development of Ukraine’s fruit and berry sector in the context of post-war economic recovery. Particular attention
is paid to the economic specificities of perennial crop production, including a long investment cycle, substantial
initial capital requirements, delayed returns on investment, and the long-term consequences associated with the
loss or damage of productive orchards and berry plantations. It is argued that, under current conditions, govern-
ment support should extend beyond conventional budgetary incentives to serve as an instrument for restoring
production capacity, stimulating investment, facilitating technological modernization, maintaining employment,
and strengthening the economic resilience of rural areas. The study substantiates the need to shift the focus from
measuring government support primarily in terms of allocated budgetary resources towards assessing the actual
outcomes generated through their use. A methodological approach to the comprehensive assessment of the effec-
tiveness of government support is proposed, based on five interrelated dimensions: security and recovery, produc-
tion and investment, market development, innovation, and socio-territorial development. Partial indices are intro-
duced for each dimension and subsequently integrated into an overall Government Support Effectiveness Indica-
tor. This approach enables quantification of the outcomes of public financing, identification of imbalances across
individual areas of support, and assessment of their contribution to the sustainable development of the fruit and
berry sector. The proposed assessment framework also provides an analytical basis for comparing the effective-
ness of individual support measures and for identifying areas where public resources can generate the greatest
recovery and development effects. The study further proposes a differentiated approach to government support
based on the prevailing development constraints and recovery needs of Ukrainian regions. Accordingly, recovery-
oriented, stabilization and adaptation, investment and production, and infrastructure and market-oriented models
of government intervention are distinguished. The proposed approach links the selection of support instruments
with the actual needs of producers, the extent of production losses, investment potential, infrastructure availability,
technological modernization, and expected economic and social outcomes. Its practical implementation is in-
tended to improve the targeting and effectiveness of public financing, mobilize private investment, restore produc-
tive assets, develop post-harvest and market infrastructure, promote technological renewal, and strengthen the
long-term sustainability of Ukraine’s fruit and berry sector within the broader framework of post-war economic
recovery.
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Knrouosi cnosa: cmanuii po3sumox, nio008o-a2ioHa any3sb, 0epiicasHa NIOMpUMKa, NOBOEHHE BIOHOBIEHHS, Oep-
Jrcasre PIHancysannsl, ineecmuyii, 6a2amopiymi HACaAOHiCeHHsl, Pe3yTbMAMUGHICMb 0ePIUCABHOT NIOMPUMKU, THHOBA-
YIUHUL PO36UMOK, NICIA3OUPATbHA THPACMpPYKmMypa, mepumopianvha ougeperyiayis, npoooeoabua besnexd.

Keywords: sustainable development, fruit and berry sector, government support, post-war recovery, public
funding, investment, perennial plantations, government support effectiveness, innovative development, post-har-
vest infrastructure, territorial differentiation, food security.

Beryn. dyHKIIIOHYBaHHS TUI0/10BO-AT1THOT ramys3i
VYkpainu chopMyBaii HOBI yMOBH Il €KOHOMIYHOTO
cepeoBHUINa AisUIbHOCTI ii cy0’ekTiB. Jlo TpamumiiHux
PU3HKIB, TIOB’S3aHMX i3 KOH IOHKTYPHAMH KOJIMBAHHAMH
Ta CIENU(IKOI0 BIITBOPEHHS 0araTopiyHUX HacaKeHb,
JIOJTAJIHCST BUKJIMKH, CTIPIMYIMHEHI BBEICHHIM y KpaiHi BO-
€HHOTO CTaHy.

[NomrkomkeHHsT BHPOOHUYOI Ta TPAHCIIOPTHOI 1H-
(hpacTpyKTypH, BTpaTa YacTHHH OaraTopidyHHX Haca-
JUKEHb, MIHHE 3a0pYAHEHHS CLIBCHKOTOCIIONAPCHKUX
yrifib, MOPYIICHHS YCTAJCHUX KaHATIB MOCTA4aHHS 1
peaiizaiiii npoAyKIlii, BiATIK KaJIpOBOro MOTSHINATY 3
CUIBCBKHX TEPHUTOPIH, 0OMEXEHHs 1ocTyny 10 (diHaH-
CyBaHHs1, epe0oi B eHepromnocrayanHi, GOPMYyIOTh J10-
JIaTKOB1 OOMEXKEHHS I CTa0IbHOIO BEAEHHS ITOCIO-
JIapcekoi misutbHOCTI. OCOONMBOTO 3HAYEHHS IIi TPO-
O6neMn HaOyBalOTh 3 OISy Ha TPHUBAIMH IMKI
BIITBOPEHHs 0araTopiyHMX HACaHKEHb 1 CKIAIHICTP
IIBUAKOTO BiJHOBJIICHHS BTPAaYE€HHX BUPOOHWYHMX IO-
TYXHOCTEH. 3a TAKHX YMOB JIepKaBHa IIATPUMKA PO3-
TJSIIAETBCS SIK BXKJIMBUH 1HCTPYMEHT 30€peKeHHs
C€KOHOMIYHOI CIIPOMOXKHOCTI BUPOOHHUKIB ISl BiJTHOB-
JICHHSI BUPOOHUYOT0 MOTEHIlIATy Ta CTBOPECHHS Tepe/-
YMOB JUIsl IEPEXO0/1y TUIOJJOBO-ATITHOT rajly3i 10 CTajol
MojieNi po3BHTKY [9].

[MpoGnemaruka Jep>kaBHOI MiATPUMKH, 1HBECTH-
iifHOTO 3a0€3MEeYeHHs Ta CTaJoro PO3BUTKY IIIOZ0BO-
AT1THOT Tally3i IpeJCTaBlIeHa y Npamnsx HayKOBIIB Y
KOHTEKCTI IOIIYKY 1HCTPYMEHTIB ITiIBUIICHHS €KOHO-
MI9HOT e(eKTHBHOCTI BHPOOHUIITBA Ta KOHKYpPEHTO-
cpoMOkHOCTI caxiBHUNTBA. [amat JI. M. mocmimxye
JepkaBHY (iHAHCOBY IMITPUMKY Traiy3i SK OIHH i3
YMHHHKIB IOCUJICHHS i1 KOHKYPEHTHHX IO3HUIIiH, aK1ie-
HTYIOUH YBary Ha HEOOXIJIHOCTI CIIpsMyBaHHS JiepiKa-
BHHX PECYpPCIB HE JIMIIIE Ha BiTHOBJICHHSI HACA/KEHb, &
il Ha PO3BHUTOK iH]pacTPyKTypH, nepepodku, peaniza-
il mpoaykuii Ta Koomeparii Manux BUpoOHMKIB [1].
Bopnouac JI. T1. CnenoBa po3riisiiae Jep>kaBHy MiaT-
PHUMKY SIK IIepelyMOBY aKTHBi3allii iIHHOBaifHOTO po-
3BUTKY TUIOJIOBO-SITITHUX ITIATIPUEMCTB TaTy3i, 110 Ha-
OyBae 0coOIMBOTrO 3HAYCHHS 3 OTJISIY Ha KalliTaJIoMi-
CTKICTh 1 HEOOXIIHICTh IX TEXHOJIOTIYHOTO OHOBJICHHS
[2]. [HBecTuIiitHA CcKIIaOBa PO3BUTKY ILIOJOBO-SITiM-
Hoi ramy3i BucBiTiieHa O. Uepekom, 1. @panisum Ta 1.
Kopnano, sxi oOOIpyHTOBYIOTH B3a€EMO3aJICKHICTh
IHHOBALIIMiHOT aKTUBHOCTI, 1HBECTHI[IAHOrO 3a0e3lre-
YeHHS Ta EKOHOMI4HOi e(QeKTHBHOCTI BHPOOHHIITBA
TUTO/IOBO-SITITHOT MPOAyKIii B perioHax Ykpainu [3].
ABTOpPY HarOJIOCWJIM Ha HEJOCTATHIM IHHOBAITIHI aK-
THUBHOCTI Ta HEOOX1HOCTI (POPMYBaHHS HAIEKHUX Op-
raHi3alifHO-eKOHOMIYHHUX TE€PEIyMOB JJISI OCBOEHHS
HOBOBBeZIEHb. [lo/1anbIIoro po3BUTKY 3a3HaueHa Ipo-
OnemaTuka HaOyBae y npausx Bposenko H. M., Jlem-
yerka O. B., ITeuka B. C., Pubanka C. B., ne cramuit
PO3BUTOK IIJIOIOBO-STIHOI Tally3l pO3IiIsgaeTbes 3

ypaxyBaHHSM HOBHX €KOHOMIYHUX PU3HUKIB 1 3aBIaHb
IMOBOEHHOTO BiAHOBICHHS [4].

OxpeMuii HarpsiM Cy4acHHX JI0CIIJDKEHb IT0B’s13a-
HUH 13 mudpoBizamieo yrnpaBIiHCHKUX MporieciB. Jla-
rogieako H. B. o6rpyHTOBYE Tpanchopmariiro cucreMu
aHawi3y ¥ ayauTy BUTPAT Y IUIOOBO-STiIHINA Tay3i Ha
OCHOBI XMapHHUX TEXHOJIOTiH, pO3TIANAI0YH ITUPPOBI-
3aIifo SIK IHCTPYMEHT ITiABUIIICHHS IIPO30POCTi Ta iHBE-
CTHIIHHOI IPUBAOIUBOCTI Tady3i B YMOBaX BOEHHOTO
ctany [6]. HoBwuii HampsiM HayKoBOI JUCKYCii Gpopmy-
I0Th JIOCIIJDKEHHS (PiHAHCOBO-EKOHOMIYHHX YMOB (y-
HKI[IOHYBaHHs r'ajty3i IiJ 4ac BOEHHOTO CcTaHy. Biaciok
C. A., Tuxoscekuii M. 1., JIe6in 1. FO. ta 3aspua B. O.
PO3MIISIAIOTH JepiKaBHY (piHAHCOBY MIATPUMKY arpap-
HOTO CEKTOpY SIK BaKJIMBUI eJIeMEeHT 3a0e3reueHHs
HOTO CTAJIOTO PO3BUTKY 32 YMOB BOEHHHX PH3HUKIB [7].
TeopeTnuHi 3acaly Talxy3eBOTO PETYIIOBAaHHA TaKOXK
poskpuro KopoGosoro H. M., sika nocmiguna MeToan
JIepKaBHOTO BIUIHBY 3 MO3HIINA Opi€HTAIii eKOHOMIKH
Ha BUMOTH O€3TeKH Ta sIKoCTi [8]. MeToquuHui acrekT
npobnemu mornmbuiaa Koctiok JI. A., skoro mocii-
JDKEHO MiAXO0JM 10 OLIHIOBAaHHS Ta MOZETIOBAHHS CTa-
JI0T0 po3BUTKY caxiBaunTBa [10]. Pasom i3 TuM aHami3
HAYKOBOTO JIOPOOKY 3acBifuye, IO HAasBHI JOCIi-
JDKEHHS IEPEeBaKHO 30CePe/KeHI Ha OKPEMHUX CKIIa0-
BUX TpoOseMu — (DIHAHCOBIN MIATPUMII, IHBECTHIIINX,
IHHOBAIIISIX, BUTPATaX 321 CTAIIOTO PO3BHUTKY CalliB-
HUNTBa. HemocTaTHRO oOmpanbOBaHUM 3aJMIIAETHCS
MMUTaHHS KOMIUIEKCHOTO OILIHIOBAaHHS PE3yIbTaTUBHO-
CTi Jlep>KaBHOI MIATPUMKH IUIOJOBO-ATIMHOI raiy3i 3
OTHOYACHUM YpaxyBaHHAM 0€311eKOBO-BiTHOBIIOBAIIb-
HUX, BHUPOOHHYO-IHBECTHI[IHHIX, PHHKOBUX, IHHOBa-
LIMHUX Ta COLaJbHO-TEPUTOPIAIbHUX Pe3yNbTaTiB il
peanizariii. Ile 3yMOBIIIO€ HEOOXIAHICTH YyIOCKOHA-
JICHHSI METOJIMYHOTO 3a0€3Me4eHHs OLIHIOBAHHS Jiep-
JKaBHOT MIATPUMKH Ta OOIpYHTYBaHHS 11 TepUTOpiaib-
HOi audepeHItiamii BiAIOBIIHO 0 MaciuTabiB BTpaT,
MOTEHIATY BiIHOBIICHHSI i BU3HAYCHHS 0a30BHX MpPio-
PHUTETIB CTAJIOTO PO3BUTKY IUIOJIOBO-ATITHOT Tamy3i B
YMOBAax IOBOEHHOTO BiJHOBJICHHS €KOHOMIKH YKpa-
1HH.

MeTo10 CTaTTi € yI0OCKOHAIEHHSI METOANYHOTO 3a-
Oe3reueHHs ep KaBHOI MIATPUMKH CTAIOTO PO3BHUTKY
Ta HAyKOBOTO OOIPYHTYBaHHS IPiOPUTETIB ILIOJOBO-
ATiAHOT TaTy3i MUITXOM KOMILIEKCHOI OIIHKH PE3YJib-
TATUBHOCTI JUQepeHianii iHCTpyMEHTIB Iep:KaBHOTO
BIUIMBY BiJIOBITHO 10 MOTpPe® TOBOEHHOTO BiTHOB-
JICHHSA €KOHOMIKH Y KpaiHH.

Bukisiax 0CHOBHOro Marepiajy I0CJiIzKeHHSs.
Oco0unBHit XapaKTep Jep>KaBHOI MiATPUMKH TUIOiBHH-
LTBa Ta SATIHUITBA BU3HAYAETHCS HacamIiepe]| CIery-
(iKoI0 IHBECTHUIIIHHOTO IIMKITy BUPOOHUIITBA OaraTopiu-
HUX KyJbTyp. PopMyBaHHS MPOIYKTHBHUX HACAIKEHb
notpedye 3HaUHMX 00CATiB (DiHAHCOBHX PECypCiB yke
Ha TMOYATKOBIH cTaii BUPOOHMYOTO IPOIECY, TOMI 5K
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€KOHOMIYHA Biljada BiJl BKJIAJICHOTO Karmitary GopMy-
€TBCS TIOCTYIIOBO, Y Mipy BCTYIYy HacapKeHb y TIEpPioJ
TOBapHOTO IUIOJIOHOMIEHHS. Y IIPOJOBK I[bOTO Yacy BH-
POOHHUK Hece BUTPATH, TIOB’sI3aHi 3 IPUIOaHHIM CaliB-
HOTO MaTepially, IMiJrOTOBKOIO 3€MEIbHOI IiJISTHKH,
CTBOPEHHSIM CHCTEM 3pOILECHHS, MPUI0aHHIM TEXHIKU 1
o0JaJHaHHs1, BUKOHAHHSIM TEXHOJIOTTYHUX OIepalii ta
OILTATOIO TIpalli.

VY pe3ynbTari BAHUKAE YaCOBUIT J1ar MK 3iACHEH-
HSIM NEPBUHHUX IHBECTHIIIN Ta OJIEp>KaHHIM JJOCTaTHIX
HaIIXOJDKEHB BiJI peaizaliii MpoayKIii, o oOMexye Mo-
JKIIMBOCTI  caMo(iHaHCyBaHHs, 30imbIIye moTpedy B
00OpPOTHOMY KaIliTaji Ta MOCHITIOE (DIHAHCOBI PHU3UKU
JUIs BUpOoOHMKiB. CaMe TpUBAJIiCTh iHBECTHIIIITHOTO ITH-
KJIy Ta BiITEpMiHOBaHHUH XapakTep eKOHOMIYHOI Bifadi
3YMOBIIIOIOTE HEOOXiJHICTh 3aCTOCYBaHHA TaKHX iH-
CTPYMEHTIB JepXKaBHOI MiATPUMKH, SIKI BPaXxOBYIOTh
crenudiky BiITBOpPEHHs OaraTopiuHMX Haca/pkeHb. Ha
BiZIMIHY BiJl BUPOOHHMIITBA OAHOPIYHUX CLIBLCHKOTOCIIO-
JAPCHKUX KYJBTYP, TJI0/I0BO-STi/IHA raly3b Mae TpUBa-
i MK GOpMyBaHHS Ta BIITBOPEHHsSI BUPOOHUYOTO
MOTEHITIATy, [0 ICTOTHO 3MIHIOE CKOHOMIYHI HACII KA
BTpaTH Haca/LKEHb. SIKIIO MOIIKOLKEHHS a0 3arnoernns
MIOCIBIB OHOPIYHUX KYJBTYpP 32 HaBHOCTI HEOOXiTHUX
pecypciB a€ 3MOTy BiIHOBHTH BHUPOOHHYHI IIPOIEC
yXe B HACTYITHOMY CE30Hi, TO BTpaTa HMPOMHCIOBOTO
caly 4M SATiITHWKAa Ma€ JOBrOCTPOKOBi Hacwmimku. [Ipo-
OneMa He 0OMEXKYETHCSI BTPATOIO0 BPOXKAIO TIOTOYHOTO
POKY, a TaKOX BTPATOI PAaHIIIe IHBECTOBAHOTO KaIli-
TaJly Ta JOXOIB, sIKi MOTJIM OyTH c(hOPMOBaHI MPOTATOM
TOJANBIIOrO Mepioy eKCIUTyaTallii HacajKeHb. IXHE
BIIHOBJICHHSI TIOTpeOy€e MOBTOPHOTO IHBECTYBaHHS Ta
MPOXOJDKEHHS] HOBOTO LIMKITY — BiJl 3aKJIaJIaHHs JI0 J10-
CSITHEHHS1 EKOHOMIYHO 3HAUYIIIOTO PiBHS MPOITYyKTHBHO-
cTi. Bigrak GaratopiuHi HacayKeHHS JOIIBHO PO3TJIs-
JIaTH He JINIIE SIK OCHOBY BUPOOHHYOTO MpoIIecy, a i K
JIOBIOCTPOKOBHH OlOJIOTIYHUI aKTHB, y SKOMY 30Cepe-
JUKEHI iHBeCTHIIi Ta MOTeHIian A GOpMyBaHHS Maii-
OyTHBOI ekOHOMIUHOT BUrou. ToMy y Cy4acHMX yMOBax
POJIb AepKaBHOI MIATPUMKH TUIOA0BO-SITIIHOT ramy3i He
00MeXyeThCsl (DIHAHCOBUM CTHMYJIIOBAHHSIM BHPOOHH-
407 TisUTbHOCTI, @ HA0YBAE IUPIIOTO EKOHOMIYHOTO 3Mi-
CTy, 0COOJIMBO B KOHTEKCTI BOEHHHX BTpAT 1 MaiiOyTHBHOT
BifOyn0By. i crpsimyBanHs Mae nepenb6auatu 36epe-
JKEHHS JIIF0YOr0 BHPOOHHMYOro IOTEHIATy Ta BiJHOB-
JICHHS BTPAYCHUX aKTHBIB, aKTHBI3AIIF0 1HBECTUIIIHHUX
MPOILIECIB, 30€pPeKECHHS POOOUMX MICIB 1 IMOKBABICHHS
TOCTIOJIAPCHKOT MISIIBHOCTI Ha CUIbCHKUX TEPUTOPIX. 32
TaKUX yMOB JIOLUUIBHUM € CTHUMYJIIOBaHHS TE€XHOJIOTIY-
HOTO OHOBJICHHSI BUDOOHUIITBA, PO3BUTKY iH(pPACTPyK-
Typu 30epiraHHs Ta TMepepoOKH, a TaKOX 3MIITHEHHS
KOHKYPEHTHUX TMO3UIli BITYU3HSIHOI IJIOAOBO-AT1THOL
npoaykuii. PosmmpenHs 610/pkeTHOTo iHaHCYBaHHS 3a
TaKMX YMOB Ma€ CYIPOBOKYBATHUCS IiJBUIICHHSIM aji-
PECHOCTI Ta pe3yJbTAaTUBHOCTI JIEPKABHOI MiATPUMKH,
II0 1aCTh 3MOTY CIIPSIMYBaTH (piHAHCOBI pecypcH Ha Bifl-
HOBJICHHSI Ta CTAJIMH PO3BUTOK TalTy3i.

O1iHIOBaHHS JIePKaBHOT i ITPUMKH TUIOIOBO-STi-
JHOT Tamy3i nmotpedye BHXOAY 3a MeXi KiJIbKICHOTO
aHayizy 00csAriB OOKCTHHX KOIITIB 1 YUCEIBHOCTI
Cy0’€KTIB TOCIOJAPIOBAHHS, OXOIUICHUX BIJIIOBIJI-
HUMH IIporpamMaMiy. 3a3HaueHi MOKa3HUKH JaloTh

3MOTY BU3HAYHWTH MacmTabu (iHAHCOBOI ydacTi nep-
JKaBH, OJHAK HE PO3KPHBAIOTH (DAKTHUYHOI Bigmadi
CHPSIMOBAHUX PECYpPCIB Ta iXHHOTO BHECKY Y BiJHOB-
JICHHA § TIOAabIINI PO3BUTOK TaIy3i.

Y mpoMy KOHTEKCTi 3HaueHHS HaOyBa€ OIiHIO-
BaHHS 3MiH, IOCATHYTHUX Y pe3yJIbTarti 1epKaBHOTO (i-
HAHCYBaHHs, 30KpeMa MIO/0 BiATBOPEHHS BUPOOHH-
4YOro HOTEHIlially, 3aJy4eHHs IHBECTHLIH, po30yq0BU
TIOTYXKHOCTEH /1715t 30epiraHHs, COPTyBaHHs Ta Iepepo-
OKM MPOJYKIIii, TEXHOJOTTYHOTO OHOBJICHHS BUPOOHU-
LTBa, CTBOPEHHS pOOOYMX MiCIb i1 IMOKBaBJICHHS €KO-
HOMIYHOI JisTILHOCTI HA CUTBCHKUX TepHTOpisX. Lle 3y-
MOBITIO€ HEOOXiTHICTE (OPMYBaHHSI KOMIUIEKCHOTO
METOIMYHOTO MiIX0Ty, OPI€HTOBAHOTO HA OIiHIOBaHHS
He 00cATY Ha/laHOI M ATPUMKH, a pe3yIbTaTiB, OTPHMa-
HUX YHACIIJOK ii BHKOPHUCTAHHS.

3 1i€I0 METOIO 3aIIPOIIOHOBAHO CHCTEMATU3yBaTH
BIJIMIOBIHI 1HAMKATOPU 3a II’SIThMa B3a€EMOIIOB’sI3a-
HUMH CKJIaJJOBUMH 200 32 KOKHHM 13 IT’SITH PIBHIB JIep-
JKaBHOI MIATPUMKH: OE€3MEKOBO-BIHOBIIOBAILHIM,
BUPOOHMYO-IHBECTUIIIHUM, PHHKOBHM, 1HHOBAIlH-
HHUM Ta COI[iaJIbHO-TCPUTOPIaTbHIM.

CyKyIHE OLIHIOBaHHS SKHX JIa€ 3MOTY BU3HAYHTH
PE3yNBTaTUBHICTh AEPKABHOI MIATPUMKH 3 O3UIIIH 3a-
Oe3IeUeHHsI CTaJIOoT0 PO3BHUTKY IUIOZOBO-ATITHOI Ta-
y3i.

3anpornoHOBaHUH O MPAKTUYHOTO IPOBAIKCHHS
METOAMYHHMH MiAXin nependavae GopMyBaHHS I'STH
YaCTKOBHUX 1HJICKCIB 1 Ha X OCHOBI — IHamKaTopa pe-
3yJIbTATHBHOCTI JCP>KaBHOT MIATPUMKH, a TAKOXK J0/a-
TKOBE BpaxyBaHHs 30aJIlaHCOBAHOCTI PE3YJIbTATIB MiXk
OKPEMHUMH CKJIJI0BHUMH.

1. besnekoBo-BigHoBmoBanbHui iHAeKe (IBB)
OXOIITIOE TIOBEPHEHHS 3€MelIb JI0 TOCTIONAPCHKOTO BUKO-
PHCTaHHSI, TYMaHiTapHE PO3MiHYBAaHHS Ta BiJTHOBIICHHS He-
O0XiTHOT iHPPACTPYKTYpHU Ta BU3HAYAETHCA 32 HOpPMY-
noro (1):

IBB = E(Wj X Zj)

ne IbB — ingekc 6e31mekoBo-BiJHOBIIOBAIBHOI pe-
3yJIBTAaTUBHOCTI, Wj — BaroBUi KOEQII[IEHT BIAMOBII-
HOT'O NTOKa3HHUKa; Zj — NOr0 HOpMaJli30BaHe 3HAUSHHSI.

JlaHuil NOKa3HUK XapaKTEepU3ye€ pe3yibTaTUB-
HICTh JIepKaBHOI MIATPUMKH IIOJNO TIOBEPHEHHS 3e-
Mellb JI0 0€3MEeYHOro TOCIOJapChKOr0 BUKOPHCTAHHS,
PO3MiHyBaHHS Ta BiJIHOBJICHHS BUPOOHHUYMX aKTHBIB i
iH]pacTpyKTypH.

2. BupoOuuyo-inBectuniuuii ingexc (IBI) Bigo-
Oparkae pe3yJIbTaTUBHICTD JAEP’KaBHOI MATPUMKH y Ya-
CTHHI ciB(iHaHCYBaHHS CTBOPEHHS HOBHX Oaratopid-
HUX HacaJKeHb, 3ATy4eHHS IIPUBATHOTO 1 KPEJUTHOTO
KaliTally Ta MOJIEpHi3alii MaTepiaJbHO-TeXHIYHOI
0a3u Ta pO3paxoBYETHCH 3a hopMyioro (2):

IBI = Z(WJ X Zj)

3. Punkoswuii ingekc (IIP) xapakTepu3ye po3BHUTOK
(PYKTOCXOBHIL, XOJOIWIbHHUX TOTYXKHOCTEH, COpTY-
BaHHJ, IaKyBaHHsI, TPAHCHIOPTYBaHHS Ta MEPEPOOKH, a
TaK0X CKOPOUYECHHS MIiCIA30MPAIbHAX BTPAT. 3HAUCHHS
MIOKa3HHMKa BU3HAYAETHCS BIAMOBIAHO 10 hopmyinu (3):

IIP = E(Wj X Zj)

4. Innosaniinuii innexc (I1A) BizoOpaxae momm-
peHHs LUQPOBUX, Cy4aCHOTO 3pOLIEHHS, pecypco3oe-
piraroyuux TEXHOJIOT1H, aBTOMAaTH30BaHOTO KOHTPOIIIO 1
eHeproeeKTUBHHUX pimeHb. OIiHIOBaHHS TTOKa3HUKA
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3OIMCHIOCTBCA HA OCHOBI TaKOI'O CIIIBBIAHOIIEHHS 3a
hopmyioro (4):
IIA = Z(Wj X Zj)

5. ComniansHo-Teputopiansanid iHgexc (ICT) xa-
pakTepu3ye CTBOPCHHA Ta 30epeKeHHS POOOIHX MiCIIb,
MIATPUMKY MiJPUEMHHUIBKOT aKTUBHOCTI, TepUTOpia-
JBHY CHPSIMOBAHICTh (DiHAHCYBaHHS Ta BiJAHOBJIICHHS
nocTpakaanux rpomaz. [lokasHuk BinoOpakae BILUTUB
JICp’KABHOT MINTPUMKH Ha 3aWHATICT, MiIMPUEMHH-
I[bKY aKTUBHICTb, BiJIHOBJICHHS OCTPaKAAINX TPOMa]
1 CKOpOUYCHHS MIPOCTOPOBOI HEPIBHOCTI, HOTO po3paxy-
HOK 3IIIHCHIOETRCS 3a hopmyioro (5):

ICT = Z(Wj X Zj)

OCKiNbKY IepBUHHI MMOKa3HUKHN MAIOTh Pi3HI OH-
HUIIl BUMIPIOBaHHSA, iX Oe3rmocepenHe arperyBaHHS €
METOIUYHO HEKOPEKTHHM. TOMy IpPYrHMM €TamoM €
YIOPSIKYBaHHS TIOKa3HUKIB, y pe3yJbTaTi sIKOI BOHU
MPUBOASTHCS 710 Oe3po3mipHOTro iHTepBaity Bin 0 mo 1.

Jnst  NOKa3HHUKIB-CTUMYJISTOPIB,  30UIbIICHHS
SKMX CBIMYATH TMPO IMiIBHUIICHHS PE3yJbTaATUBHOCTI
JIep’KaBHOT MATPUMKH. MaTeMaTHUHE TPECTaBICHHS
MOKa3HMKA HaBeaeHO y hopmyii (6):

zij = (Xjj — Xjmin) / (xjmax — X;jmin)

Jie: Zij — HOpMaJTi30BaHe 3HAYCHHS j-TO TOKa3HUKA
JUTA i-TO 00’ €KTa OILIHIOBAHHS; Xij — (PAKTHIHE SHAYCHHS
J-ro MoKa3HUKa; Xjmin — MiHiMaJIbHE 3HAYCHHS j-TO MO~
Ka3HMKa B JOCHIDKYBaHIH CYKYITHOCTI; XjmaX — MaKCH-
MaJIbHE 3HAYCHHS j-TO MOKa3HKUKA B JOCIHKYBaHiH Cy-
KYITHOCTI.

Jlo cTUMyIATOpIB HaJekKaTh, 30KpeMa, ILUIOIIA
BiJTHOBJICHUX 3€MeJIb, 00CSAT MPHUBATHUX IHBECTHILIH, pi-
BEHb TEXHOJIOTTYHOTO OXOIUICHHS, MICTKICTh (PPYKTOCXO-
BHII[, [IOIIAa HOBHMX 0OaraTOpiYHUX HACAKCHb, KiJib-
KiCTh CTBOPEHHX POOOYUX MiCIIb.

Jnst  ITOKa3HUKiB-IECTUMYJISITOPIB, 3POCTaHHS
SAKAX XapaKTepu3ye MOTIpIICHHS pe3yIbTaTUBHOCTI,
BUKOPHUCTOBYEThCS popmyna (7):

zij = (Xymax — Xjj) / (Xjmax — xjmin)

Jo necTuMymsTOpiB MOKYTH OyTH BiJHECEHI Tic-
JS130HMpalibHI BTPATH, PECYPCOMICTKICTh BUPOOHHIITBA,
YacTKa 3eMellb, 10 3aIMIIAITHCS HETOCTYITHUMHU IS

TOCIIOAAPCHKOTO BUKOPHUCTAHHS, Ta 1HII TOKa3HUKH,
3pOCTaHHA SKUX HETATHBHO BILTMBAE Ha CTAJIMI PO3BH-
TOK TaIy3i.

Ha tpetpomy eTari (opMyIOTECS 9aCTKOBI iHJE-
KCH pe3yJNbTaTHBHOCTI JJIs KOJKHOTO 3 5 PiBHIB Aepika-
BHOT MIATPHUMKH.

J17151 KOXKHOT CKJ1a0BO1 BUKOHYETHCSI yMOBA!

z W= 1.

TakuM YHMHOM, KOKHHUI YaCTKOBHI iHICKC Ha0y-
Ba€ 3HAYCHHS B IHTEpBAJIi:

0<Lk<l

YwuM OmipKde 3HAYeHHS 9aCTKOBOTO iHAEKCY 10 1,
THM BHIIOI0 € Pe3yIbTaTUBHICTH ACP)KaBHOI MiATPH-
MKH 32 BIATIOBiTHUM HaIIPSIMOM.

Ha mactymHOMYy erarri 9acTKoBi iHmeKcH (HOpMYIOTh
[HopKaTop pe3yNbTATHBHOCTI JEpXKaBHOI G 1
CTaJIOro PO3BUTKY ILIOIOBO-AT1IHOT rarysi

IPJII = ouIBB + a2IBI + a:11P + culla + usic
ne, IPAIT — ingukaTop pe3yabTaTHBHOCTI AepiKa-
BHOI miaTpuMku; IBB — 0e3mexoBo-BiAHOBIIIOBAILHHUN
ingekc; IBI — BupoOHUYO-1HBEeCTUITIHHUH iHAeKC; TP —
puHkoBui iHaekc; 1A — innoBamiinuii inaekc; ICT —
COLIANBHO-TEPUTOPIaIbHANA 1HAEKC; Oli...0ls — BaroBi
KOEQIIiEHTH BiIMOBITHIX CKIATOBUX.

ITpu npomy: o1 + 02 + 03 + o + 05 = 1. (6

Ha mogaTtkoBoMy erTami ampoOariii Mu. v savs O
MiAXOMy, 38 BIACYTHOCTI €MITipHYHO OOTPYHTOBaHHX
MiZICTaB JUTs HAJaHHs [IepeBaru OKpeMiii CKIIaI0Bii, 3a-
CTOCOBYETHCS MIPUHIMI PIBHOZHAYHOCTI: Ol = 02 = 03 =
o4 = 0os=0,20.

Toni InaukaTop pe3yabTaTHBHOCTI JAep:KaBHOT
HiITPUMKH HaOYyBa€ BULIISY:

IPJIIT = 0,20I6B + 0,201BI + 0,201IP + 0,201IA +

0,20ICT

Bopmnouac y momanpmiiii anpoOarii METOANKH Ba-
roBi koedimieHTH MOXYTh OyTH nudepeHmiiioBaHi i3
3aCTOCYBaHHSAM EKCIEPTHOTO OIIHIOBAHHSI, METOIY
aHami3y iepapxiif abo CTaTHCTHYHUX METQ™ ™ »rrre
YEeHHS BHECKY OKPEMHUX CKIIQJIOBUX Y 3aralb (7
TATHBHICTb JIepKaBHOT MmiaTpuMKH (Tabm. 1)
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Tabmur 1.

MeToauyHe NpeACcTaBJIeHHS PiBHIB IepKABHOI MiITPMMKH CTAJ0r0 PO3BHTKY IJI010BO-ATiTHOI raJaysi

PiBeHs neprxaBHOI
i ATPUMKH

3micT piBHA

IToxa3aukn

PozpaxyHnkoBa
¢bopmymna

Exonomiune 3Ha-
YEHHs

1. Be3snekoBo-Bia-
HOBJIIOBAJILHUI

I'ymanitapae po3miny-
BaHHSI; IIOBEPHCHHS 3¢-
MeJb 0 rocnopaap-
CBKOT'O BUKOPHCTaHHS;
BIZTHOBJICHHSI KPHTHY-
HOT BUPOOHMYOT, eHepre-
TUYHOI Ta METiopaTuB-

IInoma 3emens, mo-
BEPHEHHUX JI0 BUKO-
PHCTaHHS; IIOIIA
PO3MIHOBaHHX 3€-
MeJb; YacTKa Bijl-
HOBJICHUX BHPOO-
HUYUX aKTHUBIB

Kes = (Ssp / Su)
x 100 %;
KBa = (VBi,E[H /
Varp) % 100 %

Kss — xapakrepusye
Y4acTKy 3eMeJb, Bifl-
HOBJICHUX JIJIs 0e3-
MEYHOTO TrOCIoaap-
CHKOT'O BUKOPHC-
TaHHs1; Kya — CTYHiHB
BiJTHOB-JICHHS BTpa-
YEHHUX UM ITOIIKO-

II. BupobHu4o-iH-
BECTULIIHUIH

HO1 iHPPACTPYKTYpH JOKEHUX BUPOOHUUIX
aKTHUBIB
Kiv — BimoOpaxae
CriBdinaHCyBaHHS 00CST IPUBaTHAX iH-

CTBOpEHHS baraTopid-
HHX HacaJDKCHb; 3aIIy-
YEHHS KPEIUTHOTO Ta
NPUBATHOT'O KaIliTajy;
OHOBJICHHSI MaTepia-
JIbHO-TEXHIYHOT 0a3u

Ob6csT IpuBaTHUX
IHBECTHIH; 00CsT
JIepKaBHOT MiATPHU-
MKHU; IJIOIIA HOBUX
HacaJKeHb; IHBEC-
i Ha 1 ra

I<iM = Inp/ Drn
Ira = (Iup + Dn)
! Sy

BECTHIIIH, MOO1TI30-
BaHUX OJHIEIO TPUB-
HEIO IepKaBHOI MiI-
TPUMKH; [y —
CYKYIIHY iHBECTH-
iitHy MicTKicTh 1 Ta
HOBHX HacaPKeHb

II1. PunxoBuii

Po3Burok ppykrocxo-
BUIL, XOJOIUIBHUX
KOMIUIEKCIB, COPTY-

BaHHSI, IIaKyBaHHS, JIO-

TICTHKH Ta IepepoOKu

MICTKICTh CXOBHUIII;
00CsT BUPOOHUII-
TBA; YaCTKa MPOJLY-
KIIiT, OXOIIJIEHOT
30epiranHsIM; Tic-
T30MpanbHi
BTpaTu

Ki3 = Mcx / Q X
100 %;
KHB = (Quo -

Qnicnﬁ) / Quo X
100 %

Ki; — mokasye pi-
BEHb 3a0€3MeUeHHS
BUPOOIICHOT MPOIYK-
1ii HOTY>KHOCTSIMA
30epiranns; Ky, —xa-
paKTEepH3ye YacTKY
iCIT30-paTbHIX
BTpar

IV. IuHOBaLIMHUI

Ludpogizariis, TouHe

CaJiBHUITBO, aBTOMa-

TU30BaHUU KOHTPOJIb,
Cy4acHe 3pOIleHHS,
eHepro30epekeHHS

ITo1a Hacag-KeHb
i3 Cy4acHU-MU TeX-
HOJIOTISIMM; 3ara-
JIbHA IIJI0ILA Haca-
JDKEHb; BUTPATH pe-
CypCiB Ha OJTUHUITIO
TIPOAYKIIIT

KiT = SiT / Ssar
% 100 %;
Ke=Q/R

Ki: —BimoOpaxae Te-
XHOJIOTYHE OXOII-
aeHHst raiy3i; Koe—

PecypcoBi-maqy,

T0OTO OOCHT TIPOTY-

KI[1 HA OIMHMIIIO

BHKO PHC-TAHOT'O pe-

cypey

V. ComiasnibHO-TE-
pUTOpiaTbHUAN

3alHATICTD, HiAMPHEM-
HHI[bKA aKTUBHICTb,
BiTHOBJICHHS TIOCTPaXK-
JTAITUX TPOMAJ Ta CKO-
POYECHHS TEPUTOPiab-
HO1 HepiBHOCTI

KinpkicTh cTBO-pe-
HUX poO0OInX
MiCIlb; 00CST IiaT-
PUMKH; KUTBKIiCTh
MiATPAMAHUX TiAI-
PHEMCTB Ha TIOCT-
paXKAANINX TEPUTO-
pisix; 3a-TanpHa Ki-
JIBKICTh
OTPHMYBayiB

KpM = Npm/Dr;
Kic = NnOCT/
Naar < 100 %

Kyn — xapakTepusye
ColliaJbHy Bifady
Jiep>KaBHOT MiATPHU-
MKH 4epe3 CTBO-
peHHS poboYHnx
Micip; Kie — TepuTo-
piampHy crpsiMOBa-
HICTh MIATPUMKH Ha
MOCTPaX i Tepu-
Topii

IIpumiTka: po3poOieHo aBTOpOM

[Tpu upomy, Sgp € TIIOIIEI0 3eMeb, SIKi IIOBEPHEH]
JI0 TOCTIOJIapChKOT0 BHKOPUCTAHHA; S, — IUIONIA 3e-
Melb, 10 TMOTpeOyBasia BiJHOBJICHHS/PO3MIHYBAaHHS;
Vi — BapTicTh a00 00CST BiTHOBICHUX aKTHUBIB; Virp
— BapTicTh a00 00CAT BTPAYEHUX/TIOMIKOPKEHUX aKTH-
BiB; lnp — npuBatHi iHBecTHIil; Dy — 0Ocsr neprxaBHOT
MIATPUMKH; Sy — IJI0IA HOBOCTBOPEHHMX HACAIDKEHb;
Mx — MicTKiCTh HOCTyMHEX (pyKTOCcXoBHIL; Q — 06CsT
BUPOOJICHOT poayKii; Quo — 00CAT mpoayKIIii 10 30e-
piranHs; Quicis — 0OCST BTpaveHOi mpoaykuii; Si —
TUIOIIa HAca/PKeHb 13 BMIPOBAPKEHUMHU 1HHOBAIIIN-
HAMMW/aIanTaliiHiMHA TEXHOJIOTISAMU; Siyr — 3arajbHa

IUIONIa Haca/LKeHb; R — 00cAr BUKOPHUCTAHOTO pecy-
pcy; Npw — KUIBKICTB cTBOpeHHX po0ounx Micub; Nuocr
— KUIBKICTD HMIATPUMaHHUX Cy0’€KTIB Ha IIOCTPAXKIAINX
TepuTOpisiX; Nsur — 3arabHa KibKICTh OTPUMYBaYiB
JTAHOT i ITPUMKH.

[MpakTryHa peaiizalis TepuTopianbHoi 1udepeH-
miarii Aep>kaBHOI MIATPUMKH CTAJIOTO PO3BUTKY IIJIO-
JOBO-AT1AHOI Tairy3i 3aIpOIIOHOBAHOT'O METOAMIHOTO
MiIX0Ay IPYHTYEThCS Ha audepenttiarii odmacreld Yk-
paiHu BiIMOBIAHO 1O XapakTepy OOMEKEeHb CTajoro
PO3BUTKY TUIOJOBO-STITHOI Tany3i Ta MPiOPUTETHOTO
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HanpsMy Jep>KaBHOTO BIUIMBY. TaKwid TiaXij] BiIpi3Hs-
€ThCS BiJl TPAAMIIHHOTO aJIMiHICTPAaTUBHO-TEPHUTOPia-
JBHOTO TPYIyBaHHS, OCKUTBKN BUXiTHIM KPHUTEPIiEM €
He reorpadiuHe po3TanryBaHHS 00JIACTi, a JOMiHyI04Ya
notpeba B Aep)KaBHIN MIATPUMIN Ta OUYIKyBaHHU pe-
3yJIbTar il 3aCTOCYBAHHS.

VY Mexkax 3alpoNOHOBAHOTO MiAXOAY BHIIICHO
YOTHPU TUIIH TEPUTOPIH:

I rpyna — Tepuropii npiopUTETHOTO BiJIHOBJICHHS
BUPOOHMYOro moTeHmiany. [lo mepiioi rpymu BimHe-
ceHO XepCOHCBKY, 3amopi3eky, JloHemsKky, XapkiB-
cpKy, MukomaiBcbky Ta Jlyranceky obmnacti. Buznaua-
JHHOIO XapaKTEPUCTHKOIO IIi€l TpymH € Oe3IeKoBi Ta
BiTHOBJTIOBANTEHI 00MEKEHHS TOCHOAPCHKOL MisIIHHO-
CTi: HEJOCTYIHICTh YaCTHHH 3eMeJb, HACHIIIKH 00ifo-
BUX il Ta OKymarii, MiHHe 3a0pyJHEHHS, IIOIIKO-
JUKEHHSI BUpOOHMYO1, MEeTIIOpaTHBHOT, TPAHCIIOPTHOI Ta
eHepreTu4Hoi iHppacTpykTypH. Jli1s 3a3HaueHUX TepH-
TOpii (hOpMy€eThCs BiJHOBIIOBAaJIbHA MOJIENb JIEPKAB-
HOi MIATPUMKH, y SIKid TOCIIJIOBHICTH JEpPKaBHOTO
BILUIMBY Nependavae Taki Aii: 00CTeKEHHs Ta pO3MiHY-
BaHHs 3€MeJIb, [IOBEPHEHHS 3€MelTb 10 BUKOPUCTAHHS,
BIZTHOBJICHHSI BOZIO- Ta €HEPro3ade3ledyeHHs, BiATBO-
PEHHs BTpaueHHWX 0araTopiyHWX Haca/KeHb, BiTHOB-
JICHHS MaTepialbHO-TEXHIYHOT 0a3W, MMOBEPHCHHS BH-
pobHuKiB M0 misttbHOCTI. [Ipiopurer mep>kaBHOI miAT-
PUMKH 3MIIIYEThCA BiJl CTHUMYJIOBAHHS HPOCTOTO
PO3LIMPEHHS UION 10 BiJHOBJICHHS! BAPOOHUYOTO IO~
TeHIiany. Jis cy6’ekTiB II0I0BO-STiTHOT Taly3i miei
IpyNH MPaKTHYHUMH IHCTPYMEHTAMH € IiABUIICHA iH-
TEHCUBHICTh I'DAaHTOBOTO CIHiB()iHAHCYBaHHS BiJIHOB-
JIFOBAJIbHUX MPOEKTIB y MEXaX YHHHUX MPOrpam, KOM-
MeHcalliss TyMaHITapHOTO pO3MiHyBaHHs, (iHaHCY-
BAHHS BiZTHOBIICHHS 3pOIICHHS, M JTPHMKa 3aKIaJaHHs;
Haca/DKEHb 3aMICTh BTPAadEeHUX, MUIBIOBE KPEANTY-
BaHHA Ta (piHAHCYBAaHHS €HEPreTHYHOI aBTOHOMHOCTI
BUPOOHMITBA. Pe3ynbTaToM Iep:kaBHOTO BILIUBY € I10-
BEPHEHHS BHPOOHIYOTO PECypCcy B eKOHOMIUHUIA 00ir,
a OCHOBHMMH KPUTEPISIMU Pe3yIbTaTHBHOCTI — IUIOIIA
MOBEPHYTHX JI0 BUKOPUCTAHHSI 3€Mellb, IUIOLIA BiIHOB-
JICHUX HacaJPKeHb, KUIBKICTh BIJIHOBJIEHUX CYO’€KTIiB
rOCIIOJIAPIOBAHHS Ta 00CAT 3aJIy4eHUX MPUBATHHUX iH-
BECTHIIIH.

II rpyna — teputopii crabimizamii BUpOOHUITBA.
o npyroi rpymu BigHeceHo CyMmcbKy, UepHITiBCbKY,
JuinporierpoBesky Ta OnechKy obnacti. st nux Te-
PHUTOPIi XapaKTEpPHUM € MOEHAHHS MTOTEHIIATY 3 Iij-
BUILEHUMH 0€3MEKOBHUMH, TPAHCIIOPTHUMH PU3UKAMHU.
BingnoBinHo, AepskaBHA MiATPUMKA KOHIEHTPYETHCS Ha
BiATBOpPEHHI BUPOOHNYOT 6231 Ta 30epekeHHI YUHHOTO
BUpOOHWYOTO moTeHmiany. st miei rpymu dopmy-
€ThCs cTabimizaliifHa MOJeNb MITPUMKH B aCTEKTi
30epeKEeHHS III0UNX HACa KEHb, 3HUKCHHS BUPOOHHM-
YUX PHU3HKIB, 3a0€3MeUeHH] €HePreTHIHOT aBTOHOMHO-
CTi, MOJepHi3aIliil 3pOoIeHHs, MATPUMKH iHBECTHIIIH,
quBepcudikarii kaHamis peamizanii npoxykmii. IIpio-
PUTETHUMHM IHCTPYMEHTAMH € MiIbIOBE KPEUTYBaHHS,
ABTOHOMHE €Hepro3ade3nedyeHHs, MOJEpHi3alis CHc-
TEM 3pOLICHHs, PO3BUTOK HOTYXHOCTEH 30epiraHHs,
CTpaxyBaHHsI PU3MKIB 1 CTUMYJIIOBAHHS TEXHOJIOTIH,
1110 3HIKYIOTh 3aJIEKHICTh IIIIPUEMCTBA BiJl 30BHIIII-

HIX pecypcHHUX oOMexeHb. Kpurepiem pe3yabTaTHBHO-
CTi JIJ1s1 TIi€1 TPYIH € 3AaTHICTH 30eperTH BUPOOHUIITBO
3a TMiABUIICHOTO PiBHS 30BHIMIHIX PU3UKIB.

I rpyma — TepuTopii iIHBECTUIIHOTO HAPOIITYBAHHS
TUIOAOBO-ATIAHOI mpoxaykiii. Jlo TpeTsoi Tpymu BimgHe-
ceHo Binnunpky, XMensHuneky, YepHiBenbky, [loi-
TaBcbKy, TepHominbcbky, KuiBebky, Uepkaceky Ta Ki-
poBorpaaceKy obnacti. [y Takux TepUTOpil mpiopH-
TET JISPXKABHOT MOITUKU 3MINIYETHCS Bl KOMIICHCAITIT
Oe3rocepe/iHiX BOEHHUX BTpaT A0 CTUMYJIIOBaHHS iH-
BECTHIIHHOTO PO3MIMPEHHS Ta TEXHOJIOTIYHOTO OHOB-
JICHHS IUIOJOBO-STiAHOTO BUPOOHUITBA. DOpMyeThCH
IHBECTHIIITHO-BIPOOHIYA MOAETH JepKaBHOI ITiATPH-
MKH 32 IPUHIAIIAME: IeP>KaBHOTO CHiBQiHAHCYBaHHS,
3aJydeHHsl NPHUBATHOTO KalliTally, CTBOPEHHS HOBHX
OaraTopiyHMX HacaKEeHb, TEXHOJIOTIIHOTO IIEPEeOCHa-
LIEHHS], MiJBUIIEHHS MPOJYKTUBHOCTI, HAPOLIYBaHHS
TOBapHOI nporno3uilii. OCHOBHUM IHCTPYMEHTOM € Tpa-
HTOBE CliB()iHAHCYBaHHS CTBOPEHHS HOBHX CaJiB 1 5ITi-
JHUKIB Y TTO€JIHAHHI 3 MJIbIOBUM KPEJUTYBaHHIM, MO-
JICpHI3aIli€I0 MaTepialbHO-TEXHIYHOT 0a3U Ta PO3BHUT-
KOM CYYacHOTO 3pOIIeHHs. Y MLiil Ipymi 3MiHIOETHCS
KpHUTepiil oLiHIOBaHHS Aep>kaBHOI miaTpuMkn. Busna-
YaIBHIM € He aOCOFOTHUI 00csT Or0KeTHOTO (iHaH-
CyBaHHS, a HOT'O iHBECTHIIHHUH MYJIBTUILTIKATOP — 00-
CSI' IPUBATHOTO KaIliTaly, 3allydeHOro Ha OAHY I'pH-
BHIO JIep>KaBHOI MiATPUMKH. OCHOBHUM PE3YJILTATOM €
30UIBIICHHS TUIOL] CYYacHUX NPOJYKTUBHHMX Haca-
JOKEHB, MiABHUIICHHS YPOXKAHHOCTI, TEXHOJIOTIYHE OHO-
BJICHHSI I IIPUEMCTB 1 PO3IIMPEHHS BHYTPIIIHBOT PO-
MO3HIIIT TJIO0BO-AT1IHOT IPOAYKILIT.

IV rpyna — tepurtopii iHGPacTpyKTYpHO-PHUHKO-
BOT'O CTAJIOT0 pO3BUTKY. J{o yerBepToi rpymu BiHECEHO
3akapriatceky, JIEBiBCEKY, IBano-®paHkiBChKY, BomH-
cbKy, PiBHeHCBKY Ta JXuromupchky obmacTi. s miel
TPYIH TPIOPUTETOM € eIEeMEHT 301IBIICHHS IEePBHUH-
HOTO BUpOOHMITBA. JlepkaBHa MiITPUMKA KOHICHTPY-
€THCSI Ha TI0/I0JIaHH]I PO3PHUBY MiXK BUPOOHUIITBOM ITJIO-
JIOBO-AT1THOT MPOAYKIII Ta MOXKJIMBOCTSIMH i TpHBa-
soro 30epiraHHs, COPTyBaHHA, TaKyBaHHS, IepepoOKn
il opranizoBaHoro 30yTy. ®OpPMYy€ThCS PHUHKOBA MO-
JeNb MATPUMKH 32 eTanaMu: BUPOOHHITBO, OXOJIO-
JDKEHHS1, 30epiraHHs, COPTYBaHHSI, IaKyBaHHS, [Iepepo-
Oka, BHYTpILIHS Ta 30BHILIHS peayizauis. [Ipiopurer-
HUMH HanpsMaMu ¢binaHCyBaHHS CTaIOTh
(PYKTOCXOBHUINA 1 XOJOAMIBHI KOMIUICKCH, COPTYBa-
JIbHO-TIAKYBAJIBHI JIiHI{, TepepoOHi MOTY>KHOCTI, BUPO-
OHMYA KOOTIepaLlis, JIOTICTHYHI IEHTPH Ta (OPMYBaHHS
TOBapHUX MapTiil, IPUIATHUX U1 OCTAYaHHS OpraHi-
30BaHil pO3ApiOHIN TOPTIBJII Ta 30BHILIHIM PHUHKAM.
Kpurepiem pe3ynbTaTHBHOCTI € TIPUPICT JOAAHOI Bap-
TOCTi, CKOPOYEHHS WiCIA30MpanbHUX BTpaT, 301/Ib-
IEHHS. YaCTKH MPOMYKIIii, 0XOIUIeHOT1 30epiraHHsIM i
epepoOKor0, Ta PO3MIMPEHHS] PUHKOBOTO Tepiony ii
peamizarii.

BucHoBku. Takum dYmHOM, pe3ynbTaTh IOCIi-
JDKSHHSI TTATBEPANIIH, 110 32 YMOB MacIITaOHHX BTpaT
BUPOOHMYOT0 TOTEHIIATy, 0OMEXEHHX MOXIHBOCTEH
OrODKETHOTO (PiIHAHCYBAHHS, TOCWJICHHS 1HBECTHUIIIH-
HUX MPoOJIeM i HeOOXiTHOCTI BiJHOBIICHHS €KOHOMiY-
HOT'0 TIOTEHLIATY IJI0I0BO-SIT1AHOT Tary3i 1 Haaut 3aJ1u-
LIA€THCS BXJIMBUM TEPErIs]] iICHYIOUYHMX MiIXOIIB 10
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dhopmyBaHHS nepkaBHOT TiaATpUMKH. CripsimyBaHHs (i-
HAHCOBUX PECypCiB MEPEBAKHO HA OKpeMi BHPOOHUUI
3aX0/IM HE IOBHOIO MipOIO BPaXOBY€ BiIMIHHOCTI B Mac-
mrabax 3aBIaHUX 30HMTKiB, (DiHAHCOBOMY CTaHI BHPOO-
HUKIB Ta iXHiif 31aTHOCTI 0 BiAHOBJICHHS. 3 OTVISAY Ha
1€ JOLIIEHIM € 3alPOBa/PKEHHSI 3aIIPOIIOHOBAHOTO JTH-
(hepeHIIHOBaHOTO MiAXOMY O Jep)KaBHOI MiJATPUMKH,
110 nepedavae BUOip il hopM, IHCTPYMEHTIB Ta 00CsTiB
3 ypaxyBaHHAM (aKTHYHUX NOTped Cy0’€KTIiB rocroaa-
PIOBaHHS, CTYIEHS BTPAaTH BUPOOHWYNX aKTHBIB, Iepc-
MIEKTUB iX BIHOBJIEHHS Ta AOCSATHEHHS LICH CTAnoro
PO3BUTKY ramy3i. Ha miif OCHOBI yiOCKOHaIIGHHI MeXa-
HI3M JIepKaBHOI MIATPUMKH CTaJOTO PO3BUTKY ILIO-
JIOBO-AITIIHOI Taly3i, CTaHE OCHOBOIO aPECHOTO PO3IIO-
Iiry (hiHAHCOBMX pECypCiB HAa OCHOBI BU3HAYCHHS IIPio-
puteTHOCTI (POpMyBaHHS TMPOIMO3NIIi HAa BHU3HAYCHI
BUJT MIPOJIYKILi{, 0OIPYHTOBAaHOTO BUOOPY IHCTPYMEHTIB
X MIATPUMKH Ta TOAANBIIOTO OIIHIOBAHHS JOCATHYTHUX
PE3yJIbTATIB 3 OPIEHTAIIIEI0 HA IOBOEHHE BiJHOBIICHHS.
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METHODOLOGICAL ASPECTS OF COMPREHENSIVE ASSESSMENT OF THE INNOVATION
AND INVESTMENT POTENTIAL OF ENTERPRISES

Anomauis.

Y emammi o6rpynmosano meopemuuni nioxoou ma po3pobiieHo MemooOudHUll IHCMpPYMeHmMapill OJist KomMnie-
KCHOI OYiHKU IHHOBAYINIHO-IHEeCMUYIUHO20 NROMeHYiany nionpuemcms. Bpaxosano eniue yugposizayii, incmumy-
YiliHO20 cepedosuuya ma HAsL6HUX THEECMUYIHUX 0OMENCeHb

Jlocnidoiceno nioxoou 0o oyino8anHs IHHOBAYIIHO-THEECMUYIIIHO20 NOMEHYIALY NIONPUEMCMEA, 30KpeMa N,
wo i2H0py}OMb PU3UKU 8 YMOBAX 60EHHO2O0 CmMAHy ma nicnasocHno2o eionosnents. Cucmemamuzoeano no2nsaou
BIMYUSHAHUX HAYKOBYI8 HA CIPYKMYPY THHOBAYINIHO20 NOMEHYIALY MA CHOPMOBAHO Y3aA2albHEHULl NepeiK 1020
enemenmis. [Iposedeno aunaniz cyuacHux Memooux OYiHIO8AHHA IHHOBAYIIHO-THEBECMUYIUHO20 NOMeEeHYIany Nion-
puemcme.

3anpononosano incmpymeHmapiil, opieHMOBAHUN HA POPMYSAHHSL YIICHOT OYIHHOL cucmemu, 30amHoi 8i00-
bpadicamu sIK HASBHUIL PIGeHb NOMEHYIANLY, MAK | MONCIUBOCMI 11020 MPAHCPHOPMAYIT 8 KOHKYPEHMHI nepesasu.
Ha 6iominy 6i0 ichyrouux nioxodis, wjo po3enisoarms Gakmopu i301608aH0, 3anpONOHOSAHUL [HCIMPYMEHMApIl
3abesneuye yiniche MoOent08aHHs IHHOBAYIIHO-IHBECMUYIHO20 NOMEHYIATLY. Hozo nepesaza — 6 inmezpayii yu-
@Pposux ma iHCMumMyyitiHux YUHHUKIE y €0uHy Mooev. Lle 00368051€ 00HOUACHO OYIHUMU K MEXHOJ02IUHY CHPO-
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Abstract.

The article substantiates theoretical approaches and develops methodological tools for a comprehensive as-
sessment of enterprises’ innovation and investment potential. The impact of digitalization, the institutional envi-
ronment, and existing investment restrictions is taken into account.

Approaches to assessing the innovation and investment potential of an enterprise are studied, particularly
those that ignore risks under martial law and in post-war recovery. The views of domestic scientists on the struc-
ture of innovation potential are systematized, and a generalized list of its elements is formed. An analysis of modern
methods for assessing the innovation and investment potential of enterprises is conducted.

A tool is proposed to form a holistic assessment system that reflects both the existing level of potential and
the possibilities for its transformation into competitive advantages. Unlike existing approaches that consider fac-
tors in isolation, the proposed tool provides holistic modeling of innovation and investment potential. Its advantage
is the integration of digital and institutional factors into a single model. This allows you to simultaneously assess
both enterprises' technological capacity for transformation and the influence of the external regulatory environ-
ment.

Knrouosi cnosa: nomenyian nionpuemcmea, KOMNIEKCHe OYIHIOB8AHHS, IHHOBAYIIHO-IHEeCMUYILIHULL NOMEeH-
yian nionpuemMcmea, MemoOuyHi ACNeKmu OYiHIBAHHSL.

Keywords: enterprise potential, comprehensive assessment, the enterprise's innovation and investment po-
tential, methodological aspects of assessment.

IHocTanoBKka mpodjemMu. Y CydJacHHX yMOBax
riobamizamii, MOCHICHHS KOHKYpeHLii Ta IudpoBoi
TpaHcopmariii eKOHOMIKH iHHOBAIIHO-1HBECTHUITIH-
HUH MOTEHIIAN MiJIPUEMCTB € KIFOYOBHM (aKTOPOM
3a0e3IeueHHs] JOBrOCTPOKOBOI KOHKYPEHTOCIIPOMOXK-
HOCTI Ta CTifiKoro po3BUTKY. IHHOBaMii POPMYIOTH SIKi-
CHO HOBI NPOJYKTH, TEXHOJIOTII Ta YIpPaBIIHCBHKI pi-
IICHHS, a IHBECTULII CTBOPIOIOTh PECYPCHE MIiAIPYHTS
JUIs 1X peanizaiii. BonHoyac HeocTaTHIN piBeHb 1HTE-
rpamii uX CKJIaJ0BUX Y HAYKOBHX ITiIX0/1aX 3yMOBITIOE

HeoOXiaHICTh HOpPMYBaHHS KOMIUIEKCHOI METOOJIOTIT
OI[IHIOBaHHS 1HHOBAI[IMHO-IHBECTHUIIMHOTO IOTEHIII-
amy.

AHaJi3 ocTaHHIX AocjHilkeHb i myOJikamii.
[Ipobnemartrka OIiHIOBaHHS IHHOBAII THO-1HBECTHUIIIH-
HOTO IMOTEHITIATY i AMPUEMCTB ITOCIIA€ BAXKIIHBE MiCLIe
y Cy4YacCHHX CKOHOMIYHHUX IOCIHI/DKCHHAX. 3HAYHUUN
BHECOK y PO3BHTOK TeOpii IHHOBaLlIITHOTO MOTEHIaTy
3pobmin ykpaiHChKi HaykoBui, 30kpema JI. 1. ®eny-
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noBa, O. ®@. bananpkuii, €. B. Jlamin [1-3], sxi po3ris-
JIAIOTh IHHOBAITIMHUI MOTEHITIAN K «CKJIAIOBY €KOHO-
MIYHOTO TOTEHINaTy MiIIPHEMCTBA» Ta OOITPYHTOBY-
I0Th HOTO poiib y 3a0e3medeHHi epeKTHBHOCTI TOCTIO-
Iapcekoi  AisTbHOCTI».  [lomaipmuii  pO3BHUTOK
npoOJieMaTHKK TIpecTaBieHo y npausix B. A. I1asio-
Bo1, H. B. Jloxman, T. B. KoxxyxoBoi [4], ne iHHOBaIIi#i-
HUI MOTEHIlIAN OCTIKYETHCS HA MAKPO- Ta ME30PiB-
HSX SIK «IHTETPOBaHa XapaKTepUCTHKA 37]aTHOCTI €KO-
HOMIKM JI0 1HHOBAIIHHOTO PO3BUTKY». Baskinsi
aCIIEKTH METOIOJIOTIT OIIHIOBAHHS IHHOBAI[IMHOTO I10-
TEHI[iaJly BUCBITIICHO Y HaykoBuX mparsax A. M. Tka-
yeHko Ta J[. M. BoposriHa [5], siki 00TpyHTOBYIOTH 10-
IUTBHICTh 3aCTOCYBAaHHS IHTETPAIbHUX METOJIB OIli-
HIOBaHHS, IO JO3BOJISIOTH IIOE€IHATH KIJBKICHI Ta
sxicHi mapamerpu. B.B. Jlaroxmienko, I.B. Kpymina ta
iHII1 [6] aKIEHTYIOTh yBary Ha HEoOXiJHOCTI JieTaiza-
11i1 KOMIIOHEHTHOT CTPYKTYPH iIHHOBAI[IHHOT'O MOTEHIIi-
aJly 3 METORO IiIBUINCHHS TOYHOCTI MiarHocTuky, K. O.
JlanTeB MpONOHY€E KOMIUIEKCHY CHCTEMY OL[IHIOBAaHHS,
3aCHOBaHy Ha BHOKPEMJICHHI KJIFOUOBHUX (YHKIIOHATb-
Hux ckianosux. O. B. JItoab0B po3risigae iHHOBAIIi-
HUH TOTEHIlIaN K «00’€KT CTPATETiyHOTO yIPaBIiHHI
B yMOBax IU(poBoi TparchopMariii».

3apyOikHI HAyKOBi JOCIIKCHHS PO3IIUPIOIOTH
VSBJICHHS TIPO IHHOBAIliHO-IHBECTUIIIMHAN TOTEH-
I[iaJl, aKIEHTYIOYH yBary Ha poJIi 3HaHb, IHHOBAI[IHIX
CKOCHCTeM 1 MUHAMIYHHMX 3I0HOCTSAX MiANPHEMCTB.
3okpema, D. Audretsch 00rpyHTOBY€E KOHIICIII[IFO 3HAH-
HEBOT EKOHOMIKH, B MEKaxX SKOi IHHOBAIlHHUI MOTEH-
mian QopmyeTbesi uepe3 e(EKTUBHE BUKOPHCTaHHS
3HAHb Ta MiAMPUEMHHUIIBKUX MOKnBocTei. M. Belitski
[3] mocmimKkye BIUTUB IHCTUTYHIHHOTO CEPEIOBHUINA Ha
PO3BHUTOK iHHOBaNiWHOTO TOTeHmiany. Mirza, A.
Horobet ta 1. Kostakis akieHTYIOTh yBary Ha poui iH-
BECTHIIMHUX MOTOKIB i ()iHAHCOBUX IHCTPYMEHTIB Y
(hopmyBaHHI iHHOBaiiHUX ekocucTeM. M. Fiore Ta V.
Chkoniya po3risgaroTh IHHOBAIiHHAN TOTEHINAT
Kpi3b MPU3MY TUHAMIYHHUX 3IOHOCTEH IIiANMPUEMCTB,
MIIKPECITIOIYH HOro BIUIMB Ha e(eKTHUBHICTH 1 ajar-
TUBHICTB Oi3HeCy [7, 8].

OnHak, He3BaXKaloyK Ha 3HAYHY KiJIbKICTh HAayKO-
BUX IIpallb, Y Cy4acHiil Jliteparypi BiACYTHIH €TUHUI
MiAXiJ A0 OLIHIOBAHHSA IHHOBALIMHO-IHBECTULIIMHOTO
MOTEHIIaTy MiAPUEMCTB, 1110 3yMOBJIIOE HasIBHICTb Pi-
3HUX METOJIUYHUX MiTXOMIB — BiJl pecypCHO-(PYHKIIi-
OHAJIBHOTO /10 CHCTEMHO-1HTerpoBaHoro. HemocratHpo
JIOCITIPKEHNMH 3aJIUIIAIOTHCS IIMTAHHS KOMITJIEKCHOTO
BpaxyBaHHS IHCTUTYLIHHUX, TN(POBHUX Ta IHBECTUIIIH-
HUX (PaKTOPIB Y €AMHINA MOJENI OIIHIOBAHHS, IO aKTY-
aizye HeOOXiAHICTh MOJANBIINX HAYKOBHX PO3POOOK
Y IIbOMY HaIlpsIMi.

®opmyaoBaHHA 1ineil focaigxkeHHs. Mertoro €
y3araJbHEHHS TEOPEeTHYHUX MiAXOMIiB i po3pobka me-
TOAMYHOTO 1HCTPYMEHTApPit0 AJIsi KOMIUIEKCHOTO OIli-
HIOBAHHS 1HHOBAIiHHO-IHBECTHIIIMHOTO TOTEHITiaTy
HiANPUEMCTB 3 YpaxyBaHHSIM BIUIMBY LM(poOBi3alii,
IHCTUTYLIHHOTO CepeoBHIIa Ta IHBECTUIIHHUX OOMe-
JKEHB.

Bukian ocHoBHOro Martepiamy. Kiacuuni min-
XOJM 10 TPaKTyBaHHS IHHOBAIH, 3aIOYaTKOBaHi n.
Hlymnerepom [9], sikuid po3risiiaB iHHOBALIT SIK «HOBI

KOMOiHaIi» BUPOOHUYMX (akTopiB. Y HOTO TpakTy-
BaHHI 1HHOBAIlisSl HE 3BOJUTHLCS JIMIIE JIO BUHAXOMY, a
OXOIUTIOE BIPOBA/KCHHS HOBOTO IPOLYKTY, METORY
BHUPOOHHIITBA, OCBOEHHS HOBOTO PHHKY, BUKOPHCTaHHS
HOBOTO JKepelia CHpOBUHH a00 MPOBEICHHS PeopraHi-
3amii ramysi. Came . IllymneTep 3akiiaB OCHOBY JHHA-
MIYHOi KOHIEMNII] PO3BUTKY E€KOHOMIKM uepe3 Mexa-
HI3M «TBOPYOTO PYHHYBaHHS», y SIKOMY iHHOBalii BU-
CTYIAIOTh PYIIIHHOI CHJIOK BHUTICHCHHS 3aCTapiliux
cTpykTyp [9]. ¥V nomanpiioMmy HEOKITaCHYHA TPaIHUIlisL
po3mMpHiIa I€ PO3yMIHHS, AaKIEHTYIOUM yBary Ha
IHHOBAIISX SIK HA «pe3yNbTaTi IHBECTHUIIIH Y HAYKOBO-
JOCIHITHI Ta JOCIiTHO-KOHCTPYKTOPCHKI poOOTHY, IMI0
JIa€ 3MOTY pO3TILAIaTH iX K eJIeMeHT BUpOOHIUIO1 Py-
HKIIi Ta GaKTOp 3pOCTaHHS MPOIYKTUBHOCTI. Y Mex)ax
IBOTO ITiTXO/TY iIHHOBAIII] YaCTO OTOTOKHIOBAJIUCS 3 TE-
XHOJIOTTYHHMM IIPOTPECOM, a X BUMIpPIOBaHHS 3/11HCHIO-
BaJIocs 32 MOKa3HUKaMHU e()eKTHBHOCTI KaIiTany Ta Te-
miamu 3pocranHs BBIL

3HauYHMI BHECOK y PO3IIMPEHHS KIACHYHOTO Tpa-
kryBaHHs 3poouB 1. JIpykep, sikuii nepeHic akueHT i3
CYTO TE€XHOJIOTIYHOTO BUMIpY Ha YNPaBJIiHCHKUH 1 MiJ-
MPUEMHHULBKANA. Y HOTO KOHIENIii iHHOBAIis PO3TIIs-
JAETHCS K «CTeUUPITHAN IHCTPYMEHT MiPUEMHHUII-
TBa, CIIPSIMOBAHUH Ha CTBOPEHHS HOBOI IIHHOCTI Ta 3a-
JOBOJICHHSI 3MIHEHHX MOTpeO pUHKY». Y COIiallbHO-
€KOHOMIYHOMY BUMipi 3HaUHWH BIUIMB MaB miaxinx E.
Pomkepca, sikuit po3risiaB iHHOBAIT Kpi3k NPU3MY X
audysii B cycniyibeTBi. Ha BigMiHy Bif cyTO BUpOOHH-
YHUX TPAKTyBaHb, BiH aKIIEHTYBaB yBary Ha Ipolieci ro-
LIMPEHHsI HOBOBBE/IECHb, POJIi KOMYHIKAIIHHIX KaHAIIB
1 HOBEIIHIII PI3HUX KaTeropii croxuadiB (HOBATOPH,
PaHHI TOCIIJOBHUKHM, PAHHS Ta Mi3Hs OUIBIIICTh, KOH-
CepBaTOpH).

Y pamkax iHctuTynioHanpHoro mimxoxy (T.
Be6umen, 1. Hopt) iHHOBaMii TPaKTyFOTHCS SIK «PE3YIIb-
TaT B3aeEMOii popMaIbHUX 1 HEPOPMATHHUX THCTUTY-
TiB, 1110 BU3HAYAIOTh CTUMYJIH J10 BIPOBAKEHHS HOBO-
BBEICHbY. Y JaHOMY MiIXO/I BKJIMBUM € HE JINIIE
caM (akT MosiBM iHHOBALlii, ane i cepeloBHIlIe, sike a0o
crpusie, abo crpumye ii peamizairo. TakuM YUHOM,
KJIACUYHI MJIXOAU 10 TPaKTYBaHHS 1HHOBAII MOXXHA
y3arajbHUTH y TPhOX KIIFOUOBHX IUIOLIMHAX: TEXHOJIO-
riuHii (iHHOBallis SIK HOBAIlisl y BUPOOHUITBI Ta IPO-
JYKTax); €KOHOMiuHii (iHHOBauisi sSK (akTop 3poc-
TaHHS Ta IHBECTHUIHHWH pPe3yNbTaT); yNpaBIiHCHKO-
colliaibHiN (1IHHOBAILIS SIK ITPOIIEC CTBOPEHHS Ta MOIIN-
PeHHS HOBO{ IIIHHOCTI). Y CyKymHOCTI i miaxoau co-
pMyBasi 6a3y JUIsl CydacHHUX IHTETPOBAHMX KOHIIEMIIH
IHHOBALIITHOTO PO3BUTKY, /1€ IHHOBALIISl PO3TIISIAETHCS
SIK CHCTEMHE SIBHIIIE, LII0 OXOIUIIOE TEXHOJIOT1YHI, Opra-
Hi3aIiiHi, comiagbHi Ta iIHCTUTYIIIIHI 3MiHU.

CyuacHi nochinauku (JI. @emnynosa, M. Komomr)
OOIPYHTOBYIOTh IHHOBAILliHHUH IMOTEHIIAT SIK KIFOYO-
BH (PaKTOp €PEeKTHBHOCTI PECTPYKTYpH3aLii IiIIpHu-
eMcTB [1], Toxi SK iHIII aBTOPH PO3MIIAAAIOTH HOTO SIK
CKJIQJIOBY 3arajlbHOro €KOHOMIYHOro moteHmiany (€.
JlamiH, O. Bananpkuii) . Y 1bOMy KOHTEKCTI BUHUKAE
HAyKOBa ITUCKycis: Uu € IHHOBAIIHAH MOTEHIiaT Mij-
CHCTEMOI0 €KOHOMIYHOTO moteHuiany? Uu camocTiid-
HOIO Kareropiero?. 30Kpema, MPUXWIBHUKH CHCTEM-
HOTO IIXOAY CTBEP/DKYIOTH, 110 iHHOBALIHUIT TIOTE-
HIiadl QOPMYEThCS SK «IiHTETpOBaHAa CYKYITHICTh
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pecypciB i KOMITETEHIIiH, 10 3a0e3meyye 31aTHICTh JI0
iHHOBaIiHOT AisTbHOCTI» [2.3]. HaTomicTh mpencras-
HUKH €BOJTIOLIHHOI Ta IHCTUTYIOHATIBHOT IITKOITH, 30K-
pema W. Lazonick, akneHTyIOTh yBary Ha TOMY, IO
IHHOBAaI[iMHUI TIOTEHIial HEe MOXe OyTH 3BeJeHHi
JMIIe 10 pecypcHoi 0a3u, a BU3HAYa€ThCS OpraHi3arini-
HUMH MO>KJIMBOCTSIMY MiJIIPHEMCTBA IIOA0 TpaHC(op-
Maii 3HaHb Y €KOHOMIYHI pe3yJbTaTH. Y Mexax Liel
KOHIICTIIiT KPUTHKYETHCS HEOKITACUYIHUHN MIAXIM, SIKUMA
IPHOPYE POJIb IHCTUTYLIHHUX 1 comianbHUX (GakTopiB y
PO3BHUTKY iHHOBAIIHHOI JisSUTBHOCTI.

[lomanpmuii po3BUTOK HayKOBOI AYMKH IpEACTa-
BJeHUH poboramu . Honaku, kil y MeXax KOTHITHB-
HOI Teopii JOBOIUTH, IO KIFOYOBUM JKEPEIIOM iHHO-
BaIlill € IpoIIeC CTBOPCHHS 3HAHB, a HE JIUIIIC HASBHICTD
pecypciB. Pazom i3 THM cydacHI emmipudHi ZOCIHI-
JUKeHHsT yKpaiHcbkux ydenux (B. IlaBnoma, H. Jlox-
MmaH, T. KokyxoBa) miATBEp/DKYIOTh, IO IHHOBAIIii-
HHI MMOTEHIiaN Ha MAaKPOPIiBHI € arperoBaHol0 CyKyIl-
HICTIO pecypciB, sIKi BU3HAYAIOTh 31aTHICTh EKOHOMIKH
JI0 IHHOBAIIIHHOTO PO3BUTKY, MIPUYOMY HOTO peaitiza-
ITis1 3aJICKUTH BiJl iIHTErpailii B IJ00anbHi IHHOBAIiHHI
cuctemu [4]. [lonpu 3HaYHY KiJIBKICTh HAYKOBHUX ITiJI-
XOJIB, y Cy4JacHid JiTepaTypi BiICYTHs €IHICTH IIOAO
METOIOJIOTI] OIHIOBAaHHA 1HHOBAI(IMHO-1HBECTHIIN-
Horo roteHmiany. Tak, A. Tkadernko Ta [[. BoponiH Ha-
TOJIOMIYIOTh HAa HEOOXI1THOCTI BUKOPUCTAHHS 1HTETPO-
BaHHMX METOJIIB, IKi MOEJAHYIOTh KUIBKICHI Ta SIKIiCHI iH-
JUKAaTOPH, IO Ja€ 3MOTY OTPUMATH KOMIUIEKCHY
XapaKTepUCTUKY IMOTeHHiany mignpuemcrea [S5]. YV
I[bOMY KOHTEKCTI BUHHKAE IIIC OJHA MOJIEMIYHA MO3H-
mis: yactuna gociiguukiB (I. [onuapenko, B. Cran-
HHUK) BIJICTOIO€ IOINIBHICTh IHTEIPATBHUX METOMIIB
OIIiHIOBAaHHS, TOJI 5K 1HIII BKa3yIOTh HAa IXHIO HaIMi-
PHY y3arajibHEHICTh 1 BTpaTy aHANITHYHOI JeTaizamii
[6], mo 3ymMOBIIOE HEOOXIMHICTH KOMOIHYBAaHHS METO-
B OIIHIOBAaHHA 3aJIEKHO BiX LUIEH JOCIIiIKEHHS.
KnacwaHi migxonu 1o TpaKTyBaHHS iHHOBAIH hopmy-
BaJIMCS B MEXaxX Pi3HUX HAYKOBHUX IIKiJT €KOHOMIYHOT
JYMKH Ta MOCTYIIOBO €BOJIIOLIIOHYBAJIH BiJl By3bKO Te-
XHOJIOTTYHOTO PO3YMiHHS HOBOBBEIEHb J0 CHCTEM-
HOTro OaueHHs IHHOBAIIIH SK KIIFOUOBOI'0 JpaiiBepa eKo-
HOMIYHOTO PO3BHTKY.

AHaJi3 CTaTUCTUYHUX AaHUX CBIIYUTH MPO HU3b-
KUl piBeHb peaiizalil iHHOBaLlifHOTO MOTEHIiaNy B
VYxpaini. 30kpeMa, iHTerpalbHHH 1HAEKC IHHOBAIIHHO-
IHBECTHLIHHOTO TMOTeHIianry mianpueMcts y 2022 p.
3HM3uBCsA 10 0,095, M0 € KPUTUIHO HU3BKUM PIBHEM,
omHak y 2024 p. 3pic mo 0,829, 110 cBiTYUTH PO 4aCT-
KOBY aJarnTamilo MiJIIpUEMCTB IO KPU30BHX YMOB [9-
11]. HecrabinpHicTh (iHAaHCYBaHHSI, CKOPOUEHHS Hay-
KOBHUX KaJIpiB Ta 0OMEXEHUH TOCTYI 70 iIHBECTHIIIH 3a-
JIMIIAIOTHCS KIFOYOBUMH CTPUMYIOUUMH (aKTOPaMH.
3a MiXHApOJHUMU OIliIHKaMH, 30KpeMa BiAMOBITHO 0
Global Innovation Index 2023, Ykpaina mocigae 55 mi-
cre cepen moHana 130 kpaiH CBiTy, IO CBiAYNTH MPO Ha-
SIBHICTh 3HAYHOTO, IPOTE HEJOCTATHHO PEAIi30BAHOTO
iHHOBauiiHOTO MoteHuiany. [Ipu bomy o6csr BUTpaT
Ha HayKOBI JIOCII/DKEHHS Ta pO3pOOKH B YKpaiHi 3ai1u-
maeTses Ha piBHi MeHnre 0,5 % BBII, Toxi sik y kpainax
€C ueit mokaszHuk nepesuinye 2 %, Mo CyTTeBO 00OMe-
KY€ MOKJIMBOCTI (pOpPMYBaHHS IHHOBALIHHOI EKOHO-
miku [9-11].

AHai3 cTaHy iHHOBAIIMHOT AisUTLHOCTI B YKpaiHi
CBITYMTH MPO HASBHICTH CUCTEMHMX nucOanmaHciB. Ya-
CTKa IPOMHCIIOBUX MiJIPHEMCTB, IO BIPOBAIKYIOTH
iHHOBail, He mepeBuinye 25-30 %, npu HbOMY JIHIIE
61136K0 29 % 3 HUX CTBOPIOIOTH MPOAYKIIiIO, HOBY IS
pueky. ITonan 70-80 % dinancyBaHHsS iHHOBaUiHHOT
JUSUTEHOCTI 3MIMCHIOETBCS 33 PaXYHOK BIACHUX KOIITIB
MIAMPUEMCTB, IO OOMEXKy€e MacIiTad IHHOBAIliHHHUX
nepeTBopeHb. YacTka BUCOKOTEXHOJIOTIYHOTO EKCIIO-
PTY 3ayIMIIaeThcs HIKYO0I0 32 10 %, 10 CBIAYUTH PO
CHPOBHHHY OpPi€HTAIf0 HAIlIOHAJIHHOI EKOHOMIKH. Pe-
TiOHABHUI PO3IOIiT iIHHOBAIIITHOT aKTHBHOCTI Xapa-
KTEPHU3YEThCS HEPIBHOMIPHICTIO: 32 00CATaMH peaiza-
il iIHHOBAIIHHOT TPOAYKIIiT JIi AMPYIOTH 1HIYCTPiaJbHO
PO3BHUHEHI PETioHH, TOI K 3a IHTCHCUBHICTIO iHHOBa-
LiffHOI MisSUTBHOCTI, MEHII iHAYyCTpiami3oBaHi obiacTi,
110 BKa3y€ Ha CTPYKTYPHI AUCTIPONOPLIT PO3BUTKY.

Po3poOka MeTOMOJIOTIYHOTO  IHCTPYMEHTApIiIo
KOMIIJIEKCHOIO OLIIHIOBAHHS 1HHOBAllIMHO-IHBECTULIIH-
HOTO MOTEHILIANy MiANPUEMCTB 0a3yeThCsl Ha MOEA-
HaHHI CUCTEMHOT'0, KOMIIOHEHTHOT'0, IHTErpajbHOTO Ta
IHCTUTYLIHHOTO MiAXOJIB, IO A€ 3MOTY BpaxyBaTH
0araTOBUMIpHICTb Cy4aCHOTO €KOHOMIYHOTO Cepeo-
BHWIIA, BIUIMB NU(POBi3alii Ta 0OMEXKEHICTh iHBECTH-
OifHIX pecypciB. 3amporOHOBaHWN IHCTpyMEHTapiit
opieHTOBaHWH Ha (POpPMyBaHHS ILTICHOI OIIHHOI CHC-
TEMH, 3I0aTHOI BiTOOpakaTH SK HAasIBHUH PIBEHb IOTE-
HITiaJTy, TaK 1 MOKJIMBOCTI Oro TpanchopMariii y KOH-
KYpEeHTHI IlepeBarm.

KomrenTyaapHO IHHOBaIIHO-1HBECTUIIITHUH T10-
TEeHLiaJT MiANPUEMCTBA AOUIHHO PO3IJISIIATH SK 1HTEr-
pOBaHy IMHAMIYHY CHUCTEMY, IO OXOILUIFOE B3aEMO-
HOB’sI3aHI KOMIIOHEHTH: KaJpOBHH, HayKOBO-TEXHid-
HUH, BHPOOHHYO-TEXHOJIOT19HIIH, (inaHCOBO-
IHBECTHIIHAIN, OpraHi3aliifHO-yIpaBIiHCEKAN, [U(-
poBwii Ta iHCTHTYHiWHWH. Ha BimMiHy Bix TpaaumidHuIX
MiAXO/IB, y 3aIPOIIOHOBAHIN MOJeli UPOBHIA Ta iH-
CTUTYLIHHUIA KOMIIOHEHTH BHAUIIIOTBCS SK CaMoc-
TifHI JeTepMiHAHTH, [0 BU3HAYAIOTH [IBUIKICTh TCHE-
pariii Ta komepirianizaiiii iHHOBaIii. MeToauYHMIA 1H-
CTpyMeHTapiii mependadyae OaraTopiBHEBY CHCTEMY
OIIIHIOBAHHS, sIKA BKITIOYAE:

1. KomnoneHTHu#l piBeHb — Iependadae BH-
3HAYEHHsI YaCTKOBHMX IHIMKATOPIB JUIsi KOXKHOTO KOM-
NOHEHTa noTeHuiany. s 1bOro BHKOPUCTOBYETHCS
CHCTeMa ITOKAa3HUKIB, CTAHIAPTH30BAaHUX IILIIXOM HO-
pMyBaHHS (MiH — Makc a0o BiJJTHOCHI IHJIEKCH).

2. InTerpansHuii piBeHb (y3arajapHIOYa OIIHKA).
[HTerpanbHuil  iHAEKC 1HHOBALIMHO-IHBECTHUIIHHOTO
MIOTEHIiaTy TPOIIOHYETHCSI BU3HAYATH 3 ypaxyBaHHIM
KOPHTYIOUHX KOe(IIli€HTIB:

=YL, w;*P; *D xInst * Inv 1)
ze:

Pi — HOpMOBaHi TOKa3HUKA KOMITOHEHTIB MTOTEH-
uiaiy;

W — BaroBi Koe(ilieHTH;

D — xoeoimienT mudpoBoi 3pijocTi;

INs — koe(irieHT IHCTUTYLIHHOT CIPUATIMBOCTI;

Inv — xoedilieHT iIHBECTUIIHHOT JOCTATHOCTI.

3 ypaxyBaHHSM BUSBJICHUX CHCTEMHUX OOMEKCHb
Ta HEOIHOPITHOCTI BIUIMBY HHU(POBi3aliiHUX, IHCTH-
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TYIIHHUX Ta IHBECTHI[IHHUX YWHHUKIB Ha iHHOBa-
iHHO-1HBECTUIIIMHUH TTOTEHITiT TiATPUEMCTB, BUHH-
Ka€e HeOOXiTHICTh Y MepeXoi BiJi KOHIIENTYaIbHOTO Pi-
BHS aHaNi3y A0 #oro (opmMami3oBaHOTO NpeacTaB-
neHHs. HacTymHuM — eTamoM  JOCHIIKEHHI €
(dopmaizanisi KOPUrylOYHX Koe(ilieHTiB, SKi J103BO-
JSIFOTH KUTBKICHO BpaxyBaTH CTYIIHb BIUIMBY 30BHIIII-
HIX 1 BHYTPIIIHIX JeTepMiHaHT, 3a0e3Neuyroun ajar-
TUBHICTb 1 TOYHICTH 3aIIPONIOHOBAHOTO METOJ0JIOTIY-
Horo iHcTpyMeHTapito. KoedinienT uudposizamii:

l Tri
D==Y d
j=1
@
Jc

dj — mokasHukH 1EppPOBOT 3piNOCTi (PiBEHb aBTO-
MaTm3aiii, Bukopucrands ERP, Big Data torro).

VY Mexax (opmaiizarii KOPUTYIOUNX IMapaMeTpiB
0coOIMBOTO 3HAYCHHS HaOyBa€ BpaxyBaHHS IHCTUTY-
IIIfHOTO CepelOBHIIIA, SIKE€ BU3HAYA€E TPABHIIA B3a€MO-
Iii eKOHOMIYHHMX areHTiB, PIBCHb 3aXHUINEHOCTI IpaB
BJIACHOCTI, SIKICTh PEryIATOPHUX MEXaHI3MIB i CTYITiHb
MPO30POCTi PUHKOBUX MPOIECIB. Y 3B’S3KY 3 LIUM JI0-
IUIbHAM € BHOKPEMJICHHS IHCTHTYHIHHOTO Koedirie-
HTa SIK IHTEIPAJILHOTO KOPHUTYIOYOTo IMapamerpa, IIo
BizoOpaxkae BILIMB sIK (POPMaIbHUX, TaK 1 HEOpMab-
HHUX IHCTUTYTIB Ha e(EeKTHBHICTh (YHKLIOHYBaHHSI
HiANPUEMHHULBKUX CTPYKTYp. IHCTHTYiliHUI Koedi-
HI€EHT BU3HAYAECTHCH:

k

1 .
Inst = T Z-m.st;

=1
®3)

ne INst — nokasHUKK PeryJsiTOPHOrO cepeo-
BHIIA, TOCTYITY JIO MIATPUMKH Ta PiBHS Oap’epis.

VY cucreMi KOPUTYIOUHX TTapaMeTpiB BaXKINBE Mi-
CcIie 3aliMa€ OIIHIOBAHHS 3JaTHOCTI MiJIpPHUEMCTBA 3a-
Oe3medyBaTH IOCTATHIN piBeHb iHBECTUIIIHHUX pecyp-
CiB JIUIsI peai3aliil iHHOBaNiWHUX 1 CTPaTEriyHUX MPOE-
KTiB. Y IIbOMY KOHTEKCTi IOLIJBHUM € BBCACHHS
KoedillieHTa IHBECTUIIIHHOT TOCTATHOCTI SIK KOPUTYIO-
YOro IiHIMKAaTOpa, IO BijmoOpa)kae CIiBBIIHOLICHHS
MK HasiBHUIMH 1HBECTULIIHHIMH PECYpCaMH MiAIPUEM-
CTBa Ta HOTO MOTPeOOI0 B iHBECTUINIAX IS peaizamii
3aITAHOBAHMUX iHHOBAIiHUX iHimiaThB. Koedimient
iHBecTHLIiiHOT JOCTATHOCTI:

If:}.nf

Inv =
I need
4
e
lfact — (haxTHUHUI OOCST IHBECTHUIIIIA;

Iheed — HEOOXIIHMM OOCAT IHBECTHULIIMN.

JI71s KiTBKiCHOTO OI[iHFOBaHHS BIUTUBY KITFOYOBHX
JETepMiHAHT 1HHOBANiIWHO-IHBECTHIIHHOTO MOTCHIII-
any MiANPUEMCTB MPOIOHYETHCS BUKOPUCTAHHS Oara-
TO(aKTOPHOI perpeciitHoi MO, SIKa JTO3BOJIIE OTHO-
YacHO BPaxOBYBaTH CYKYIHHH BIUIUB IH(poBi3amii-
HUX, IHCTUTYI[IfHAX Ta IHBECTHIIHHUX YHUHHHKIB, a
TaKOX BHSBISITU CTYHiHb TXHBOI €ACTUYHOCTI LIOAO0
PEe3yJIbTATUBHOTO TOKa3HHUKA. Y 3arajlbHOMY BHIJISII
MoJienb MOke OyTH NpescTaBieHa K (QyHKIiOHANIbHA
3aJICKHICTh IHTETPAJBHOTO MMOKA3HHKA 1HHOBAIIHHO-
IHBECTHLITHOTO MOTEHIialy BiJi CUCTEMH HOSCHIOBA-
JMHFHUX 3MIHHAX:

It = Bo + 51D + Balnst + Balnv 4+ BaHC + 35RD + GsTech + ¢

ae:
HC — mroacekuii Karirair,

RD — Burparn Ha HAJIKP;

Tech — piBeHb TEXHOJIOTIYHOTO PO3BUTKY;
Bi — mapameTpu Mozei;

€ — BUIIaIKOBA MOXHOKA.

3 ypaxyBaHHSIM HasgBHOCTI CHHEPTeTUYHHX e]ek-
TiB MIXK KITFOYOBUMH JIeTepMiHAHTaMH iHHOBAIii{HO-1H-
BECTHIIHHOTO MOTEHIIaTy MiATPUEMCTB TOUITHHUM €
3aCTOCYBaHHA MYJIBTUILUTIKATUBHOI (YHKIIOHATIBHOI
dhopmu mopeni Ty Cobb—Douglas. MynbTHILTIKATH-
BHa crnenudikamis 3abe3nedye BpaxyBaHHS e(EKTiB

®)

B3a€MHOTO IIJCHICHHI MK IU(POBi3aIli€ro, IHCTUTY-
iHHAM CEpeIOBUIIEM Ta iHBECTHUIIIHHOIO CITPOMO>KHI-
CTIO MiJIPUEMCTB, IO € BAXIUBUM I aJ€KBATHOTO
MOJICITIOBAHHS PEATbHUX EKOHOMIYHHX TMpoIeciB. Y
LIOMY BUIAJKy 3pOCTaHHS OJIHOTO 3 (haKTOpiB MOXKe
Mo (iKyBaTH TpaHUYHY BiJ1aqy iHIIMX 3MiHHUX, (O-
PMYIOUH CHHEPTeTHYHUH ePEeKT PO3BUTKY.

Ifig= A-D*. Inst® - Inv' - HC® - RDY

ae:
A — KOHCTaHTa;
a,B,7,0,0 — emacTnaHOCTI (haKTOPiB.

(6)
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s 3a0e3mneueHHsT MOMKJIMBOCTI €KOHOMETPHY-
HOTO OIIiIHIOBaHHS MapaMeTPiB MYJIbTUILTIKATUBHOT MO-
JIeITi Ta CIIPOIIEHHS 11 aHANITHYHOI iHTepIpeTarii 1omi-
JBHUM € 3aCTOCYBaHHS NPOLENYPH JorapruMyBaHHS.
Jlorapudmiuna TpaHchopMalis gae 3MOTY iHTEpIIpe-
TyBaTH KOE(DIIIEHTH SIK €IaCTHYHOCTI, 110 3HAYHO ITi1-
BUILYE aHAIITHYHY LIHHICTH pPE3YJIbTATIB JOCIHi-

moxerHs. Kpim Toro, BoHa cripusie ctabimizarii gucnep-
Cii 3aJIMIIKIB, IO MOKPAIIYE CTATUCTUYHI BIACTHBOCTI
OILIIHOK. Y pe3yNbTaTi 3aCTOCYBaHHA JOTapHU(PMyBaHHS
MYJIBTHIDTIKATHBHA MOIETh HaOyBae€ IHIHHOTO BH-
TS, 010 CTBOPIOE METOOJIOTIUHE MiATIPYHTS U MO-
JaJIbIIOT0 eMITiPUYHOTO OIIHIOBAHHS BILIUBY JETEPMi-
HAHT IHHOBAI[IHO-1HBECTHUIIMHOTO MOTCHIIANTY IIir-
PHEMCTB.

Inlip==nA+alnD+ Blninst+ yIlnInv +6In HC +8In RD + ¢

3. JliarHocTHUHMIA piBeHb (OLIHKA 0OMEKEHB) Iie-
pendavae iIeHTU(IKAIIFO IHBECTHUIIIHHIX 00MEXKEHb Ta
«BY3BKHX MICIb» PO3BHUTKY moTeHmiamy. [ns mporo
BUKOPHCTOBYETHCS MATPUIHUH MIAXiN, KA 103BOJISIE
3iCTaBUTH PiBEHb PO3BUTKY KOMITOHEHTIB i3 piBHEM 30-
BHIIIHIX 00MeKeHb ((PiHAHCOBUX, IHCTUTYLIHHIX, TEX-
HOJIOTIYHUX).

4. [IporHOCTHYHUH piBeHb (OIIHKAa TUHAMIKH) 3a-
CTOCYBaHHSI CLICHapHOTO aHaJli3y JJIsl BU3HAYECHHS Tpa-
€KTOPIN pO3BUTKY NOTEHIialy B yMOBax Iudposizaiii
Ta 3MiHM IHCTHUTYUilHOTO cepenoBuina. Lle no3Bosie
OLIIHUTH HE JINILE TIOTOYHHUN CTaH, a i Mall0yTHI MOX-
JIMBOCTI MiJIIPHUEMCTBA.

3anpornoHoBaHa €KOHOMETPHYHA MOAENb JI03BO-
JIsi€: OLIHUTH TPAHWYHUHN BILTHB MUQPPOBI3aIlii Ha iHHO-
BaI[ifHUI TOTEHIIiaJl; BU3HAYUTH KPUTHUYHI 1HCTHUTY-
iiTHI 0OMEKCHHS; KiTbKICHO BUMIPATH €PEeKT iIHBECTH-
miitHoro meinuTy; BUSBUTH CHHEPTCTUYHHAN SPEKT
B3aeMoJii (akTopiB; chopMyBaTu clieHapHI MPOTHO3N
PO3BHUTKY IiIIPUEMCTBA.

BucHoBok. Ha BimMiHy Bij iCHYIOUHX ITiXO/IB,
SIKi TIepEeBaKHO 0a3yIOThCS Ha 130JIbOBAHOMY PO3IJIsII
OKpeMuX Tpyn (akTopiB i GpparMeHTapHOMY BHUMIpIO-
BaHHI 1HHOBAIIMHO-IHBECTHIIIHHOTO MOTEHINATY, 3a-
MPOTIOHOBAHUI METO/IOJIOTIUHHI IHCTPYMEHTapiil 3a-
Oesmeuye HOro IITiCHE H CHCTEMHE MOJICITIOBAHHS.
Moro kmouoBa repesara nojsrae B interparii nudpo-
BUX Ta IHCTUTYIIHHUX (aKTOPIB Y €IMHY aHATITUIHY
KOHCTPYKIIiIO, IO JI03BOJISIE BPAXOBYBATH SIK TEXHOJIO-
TIYHY CIIPOMOXKHICTB HiAMIPHEMCTB IO TpaHCPOpMAaIii,
TaK 1 SKICTh 30BHIITHBOTO PETYIATOPHOTO Ta IHCTHUTY-
[IITHOTO CEPEIOBHUIIIA, Y MEXaxX SIKOTO 11 TpaHchopma-
11is1 BiZIOYBa€ETHCA.

BaxIMBUM KOHLENTYalbHUM HOBOBBEJICHHSIM €
BpaxyBaHHS 1HBECTHIIMHUX 0OMEKEHb He SIK IPYyTrops-
JTHOTO KOHTEKCTYaJIbHOr0 YMWHHHKA, @ SIK MOBHOI[IH-
HOT'O KOPHT'YIOUOTO IapaMeTpa, 1o MOAu(IKye Tpaek-
TOpito (popMyBaHHS IHHOBALIHHOTO MOTEHIiaTy. Me-
TOJIOJIOTIYHO 3HAYYIIUM € ITO€JHAaHHSA 1HJEKCHOTO Ta
€KOHOMETPHYHOTO I IX0/1iB, 110 3a0e3neuye daraTopi-
BHEBICTh aHAJII3y: IH/IEKCHA CKJIA/I0Ba JI03BOJISIE 3iMcC-
HIOBAaTH arperoBaHy OLIHKY SIKICHUX XapaKTEPHUCTHK 1
MOPIBHIILHUH aHaJi3 MiXk 00’ €KTaMH, TOMI K €KOHO-
MeTpUYHHUIl 010K 3a0e3reduye BUSBICHHS NPUYUHHO-
HACJIi IKOBUX 3B’ A3KiB, OI[IHIOBAaHHS CHJIN BILTUBY JI€TE-
PMIHAHT Ta MEPEBIpKY TiloTe3 MO0 IXHBOI CTATUCTH-
YHOI 3HAYyIIOCTi. 3aBASKM Iifl iHTerpamii cTBOpIO-
IOTBCSI TIEPETyMOBH U IEPEXOAY BiJ CTaTHYHOI, (Pik-
COBaHOI y 4Yaci OLIHKM IHHOBAI[iHO-IHBECTUIIITHOTO
NOTEHIaly 0 WOro AMHAMIYHOTO MOJIEIIOBAHHS Ta
NPOTHO3YBaHHS, IO J03BOJISIE JiarHOCTYBaTH IOTOY-

()

HUH CTaH MiANPUEMCTB, popMyBaTH CLICHApHI TPAEKTO-
pii pO3BHUTKY 3 ypaxyBaHHSIM 3MiH IU(POBOro Ta iH-
CTHTYLIHHOTO CEPEOBHIIA Ta IHBECTHIIIHHIX MOXKIIHN-
BOCTEH.
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REGIONAL IMBALANCES IN THE DESTRUCTION OF UKRAINE'S HOUSING STOCK DURING
THE WAR

Anomauis.

Y ecmammi oocniooiceno pezionanvbhi oucoanancu pytuHysants Heumioeo2o Qonoy Yxpainu 6 ymosax nosHo-
Macwuma6bnoi gitinu. OOTPYHMOBaHO, WO JHCUMI0BE BMPaAmu Maroms He Juule 3HAYHUL MamepianbHull Macumao,
a U UPA3HULL NPOCMOPOBULL, CIMPYKMYPHULL | COYIiaTbHO-eKOHOMIYHUL suMip. Busnaueno, wo natibinouwa xonyen-
mpayisi nPAMUX iHQPaAcmMpyKmypHux mpam npunaoae Ha pecionu, ki 3a3Halu IHMEeHCUGHUX 00tosux Oitl, 00-
cmpinie abo mpusanozo nepedysants nobausy ninii hpoumy, mooi K 6IOHOCHO be3neuHi 061aACmi MOX*CYMb CMU-
Kamucsi 3 npuxo6aHum Hcumiioeum 0ed)i14umom uepes nepeMimeHHﬂ HAcCeNeHHs ma 3pOCmMAanHiia HA6AHMAJNCEeHH
Ha micyesy iHgppacmpykmypy. [Ipoananizoeano cmpykmypy npamux émpam HCumioeo2o QoHOY 3a munamu 3d-
6y008u, Wo 00380UL0 BCMAHOBUMU DI3HY NPUPOOY NOUWKOONCEHb Y OALAMOKEAPMUPHOMY Md THOUBIOYATbHOMY
AHCUMILOBOMY CeKmopi. JJosedero, ujo bazamoksapmuphi 6yOuUHKU (pOpMYIOmMb OCHOBHUN 8aPMICHUL MA2Ap 8IOHO-
61eHH s, MOOI 5IK [HOUBIOYAbHE OYOUHKU NePesaxdcarms 3a KLbKICMIO 3PYUHOBAHUX | NOWKOONCEHUX 00 €KmIg.
Oxkpemy ygazy npuoiieno HenpsamMuUM eMpamam JHCUMu08020 CEKmopy, 30Kpema 000amKo8UM GUMpPAmam Ha ope-
HOY Jicumia, OeMOHMAC NOWKOONCEHUX 00 €kmig | niompumky eanysi. Bcmanoeneno, wjo pezionanvhi npiopu-
memiu 6IOHOGNICHHA MAIOMb GUSHAYAMUCA He Tuue abCoNomuuUmMu ooca2amu pyzZHyeaHb, a 1l eKOHOMIYHOIO posiio
PeciOHy, MI2pAYitiHUM HABAHMANCEHHIM, CIAHOM KPUMUYHOL iHppacmpykmypu ma nomeHyiaioM JOKANIbHO20
gionognenns. Ob6IpyHmosano HeoOXiOHicmb nepexody 8i0 yHieepcanbHoi Modeni 6i0HO8IEHHS 00 NPOCMOPOBO OU-
epenyiiioganoi norimuxu, opieHMoOBaHOI Ha cneyughiKy npuppoOHmMoBux, 0eoKyno8aHUX, NPUUMAIOYUX i BIOHOCHO
CcmMaobinbHUX peioHis.

Abstract.

The article examines the regional imbalances in the destruction of Ukraine’s housing stock under the condi-
tions of full-scale war. Housing losses have not only a significant material scale but also distinct spatial, structural,
and socio-economic dimensions. It is determined that the greatest concentration of direct infrastructure losses
falls on regions that experienced intense hostilities, shelling, or prolonged location near the front line. In contrast,
relatively safe regions may face a hidden housing deficit due to population displacement and increased pressure
on local infrastructure. The structure of direct losses in the housing stock by development type is analyzed, which
makes it possible to establish the different nature of damage in the multi-apartment and individual housing sectors.
It is shown that multi-apartment buildings constitute the main cost burden for recovery, while individual houses
predominate in the number of destroyed and damaged objects. Separate attention is paid to indirect losses in the
housing sector, in particular additional housing rent costs, the dismantling of damaged objects, and support for
the sector. It is established that regional recovery priorities should be determined not only by the absolute extent
of destruction but also by the region's economic role, migration pressure, the state of critical infrastructure, and
the potential for local recovery. The necessity of transition from a universal recovery model to a spatially differ-
entiated policy focused on the specifics of frontline, de-occupied, receiving, and relatively stable regions is sub-
stantiated.

Knrouoei cnosa: insecmuyitina nonimuxa, HayioHaibHa Oe3nexa, JHcumaoea Hepyxomicms, pecioHanibHi Ouc-
banawncu, nicia8ocnHe 8i0HOBIEHH, HCUMI08A NOTIMUKA.

Keywords: investment policy, national security, residential real estate, regional imbalances, post-war recov-
ery, housing policy.

IMocranoBka mpo6aemu. IloBHOMacmTabHa  KOHIEHTpALl NPSIMUX BTPAT y NPU(PPOHTOBHX 1 JEOKY-

BilfHa paJUKaJbHO 3MiHWJIA TPOCTOPOBY CTPYKTYpPY
KUTIOBOTO (oHIy YKpainu. PyliHyBaHHS *kHTia Ma-
I0Th HE JIMIIE 3HAaYHUI MaTepiaibHuii MaciuTa0, a if BU-
pa3Hy perioHajibHy acUMETpilo, IO IPOSIBISIETHCS Y

MOBaHUX OO0JIACTAX, OJJHOYACHOMY 3pPOCTaHHI KHTIIO-
BOr0 HaBaHTAXEHHS Y BiIHOCHO OE3MEYHMX perioHax
Ta opMyBaHHI HOBUX ANUCOAIaHCIB MK HassBHUM XKH-
TIOBUM (POHIOM, MIrpauilHUMHM MOTOKaMu W iHdpa-
CTPYKTYPHOIO CITPOMO>KHICTIO TpOMaJl. 3a TAKUX YMOB
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JKUTIIO TiepecTae OyTH JnIie 00’ €KTOM IPUBATHOI Bia-
CHOCTI 200 PUHKOBOTO 00ITy i HaOyBae 3HAYSHHSI KITIO-
YOBOTO PECypCy COLIaNbHOI CTaOlIBHOCTI, IPOCTOPO-
BOTO BIJIHOBJIEHHSI Ta HAIllOHAJILHOI OE3IIEKH.

AKTyaJbHICTh JOCIIKECHHS 3yMOBJICHA THUM, II0
MICISIBOEHHA JKUTJIOBA MOJITHKA HE MOXE CITUPATHCS
Ha yCepeJHEeHI HalliOHAJIbHI MOKAa3HUKH DPYHHYBaHb.
OpnHakoBi 32 00csIroM (iHAHCOBI BTPaTH MOXKYTb MaTH
pi3HI COLIATBHO-EKOHOMIYHI HACHIJIKH 3aJICKHO BiJl
THITY PETiOHY, CTPYKTYPH KUTIOBOTO (DOHAY, PIBHS Mi-
rpariifHoro HaBaHTAKEHHSA, CKOHOMIYHOI POJIi TEPHUTO-
pii Ta moctymHOCTi 6a30oBoi iHppacTpykTypH. Tomy
OIIiHIOBAaHHS PETIOHANBHUX TUCOATaHCIB y pyiHYBaHHI
JKUTIIOBOTO (DOHIY € HEOOXiTHOI0 MeperyMOBOO IS
BHU3HAYCHHS INIPIOPHUTETIB BiAHOBIECHHS, PO3POOICHHS
MIPOCTOPOBO OPIEHTOBAHMX IHBECTHULIHHUX pIlIeHb 1
3aro0iraHHs MOTJIMOJIEHHIO TEPUTOPiaIbHOI HEPIBHO-
CTi.

HaykoBa npo0iyiema nonsirae B HEOOXiAHOCTI Tie-
pexomy BiI 3arajibHOi OI[IHKM MAcCIITa0iB JKUTIOBHX
BTpaT JI0 1X CTPYKTYPHO-perioHajbpHOro aHamisy. Ta-
KUAW MAXIA T03BOJISIE BUSBUTH, sIKI 00JIACTi TOTpeOy-
IOTh MEPIIOYeproBoi (i3MIHOT PEKOHCTPYKIIIL, SKi pe-
TiOHU CTHUKAIOTHCS 3 MPUXOBAHUM KHUTIOBUM JeQilm-
TOM dYepe3 BHYTPIIIHIO MIrparifo, a e BiTHOBJICHHS
JKUTIOBOTO (POHIYy Ma€ IOE€THYBAaTHUCS 3 MOJEpHi3a-
i€F0 KPUTUIHOI iHPPaACTPYKTypH, pUHKY TIpali Ta Mi-
CIIEBUX CHCTEM JKUTTE3a0€3ICYCHHSL.

AHaJii3 ocTaHHIX JocaiIKeHb i myoaikanii. Y
CyYacHiil HayKOBil JiTepaTypi npobiiemMa pyiHHyBaHHS
KUTIOBOTO oHIy YKpaiHH po3risiaiacs nepeBaKHo
Kpi3b MPHU3MY HUTIOBOI JOCTYITHOCTI, pEriOHAIbHUX
JCTIPOTIOPIIiH, iHYPACTPYKTYPHOT CTIHKOCTI Ta iHBEC-
THLIAHOTO 3a0e3neueHHs BigHoBIeHH [1]. M. [Tunkin
JOCIIANB MacmTabM MOMIKOMKEHb XHUTJIOBOTO CEK-
TOPY, OKPECIIHB PETiOHANBHI 0COOINBOCTI pyHHYBAHb 1
HAroJIOCHB Ha HEOOXIAHOCTI iIHBECTUIIIIHOT M ATPUMKHI
BIZTHOBJICHHS KHTJIOBO-KOMYHaJIbHOI iHPpacTpyKTypH
[2]. B. HoeikoB Ta A. XBeneciaHi aHami3yBajHl IpO-
OneMu KUTIOBOT 3a0€3MeYeHOCT] i TOCTYHMHOCTI *KH-
Tia B YKpaiHi 3 ypaXyBaHHsSM perioHaJIbHUX BIIMiHHO-
CTel 1 BTpaT *)HUTJIOBOTO (DOHAY BHACIIIOK BiliHH [3].

Oxpemi gociikeHHs: OyJin 30cepelpkeHi Ha iH-
(pacTpyKTypHOMY Ta IHBECTULIIHHOMY BUMipax BiJlHO-
BiaeHHsA. M. Kusum ta H. TpymikiHa oOrpyHTOBYBaIn
POJIb KPUTUYHOI iHPPaCTPpyKTypH Y IOBOEHHIH po30y-
JIOBi EKOHOMIKH PErioHiB YKpaiHH, 10 Aal0 IiJCTaBH
PO3IIISIATH JKUTIIOBI pyHHYBaHHS HE 130JIbOBaHO, a y
B32€EMO3B’3KY 3 TPAHCIIOPTHOIO, EHEPTETUIHOIO, BOJI-
HOIO Ta I(poBolo iHppacTpykTyporo [4]. JoTHaHOoIO
€ Takox mparng T. Maii6opoau ta JI. Kpyrmska momo
CTPYKTYpPHUX 3MiH iH(QPAacTpyKTypH HaIliOHAIBHOI
eKOHOMIKHM YKpaiH! y BOEHHHUH Yac, e HaroJIOMEeHO Ha
MacmTaOHOCTI iH(PPACTPYKTypHUX PYHHYBaHb i 3pOc-
TaHHI 3HAYEHHS AJaNTHBHOCTI €KOHOMIYHHX CHCTEM
0 TpuBanux Oe3nexoBux 3arpo3 [5]. O. 3aroperpka
JIOCJIIKYBaJIa IHCTPYMEHTH 1HBECTUIIIHHOTO MTPOEKTY-
BaHHS PEKOHCTPYKII{ 3acTapiioro >KUTIoBOro (oHIy,
aKIEHTYIOUH yBary Ha (b i3n4HOMY 3HOCI OyIiBesb, EHe-
proeeKTUBHOCTI, COLiajbHIN CIPaBeAIMBOCTI Ta Jae-
¢iuumti dpinancysanss [6]. Y npaui M. Kyxenea ta iH.
MIiIKPECIIEHO HEOOXIJHICTh CTPATEriYyHOro IUIaHy-

BaHHS, IHTETPOBAHUX IIJIAHIB BiJTHOBJICHHS TEPHUTOpia-
JLHUX TpoMaj i morpuMmaHHs npuHiuny Build Back
Better [7], ockinbku perioHanbHi TUCOATaHCH KHUTIO-
BUX pyHHYBaHb 0€3M0CEPENHBO BIUIMBAIOTH HA PO3IIO-
I OIO/KETHOTO HAaBaHTa)KCHHS MK IpoMagaMu Ta
BU3HAYAIOTh Pi3Hi MOJeli (hiHAaHCYBaHHS BiTHOBJICHHSI.

Y3aranbHEeHHsI HAyKOBUX ITyOuikariii 3acsirumio,
0 B HHUX JIOCTaTHBO I'DYHTOBHO PO3KPHBAINCS IIH-
TaHHS JKUTIOBOI JOCTYITHOCTI, BiTHOBJICHHS )KUTJIOBOT
iHpacTpyKTypH, 1HBECTHLIHHOI MIATPUMKH Ta POl
KPUTHYHOI iHQPaACTPYKTYypH Y MOBOEHHIA PEKOHCTPYK-
uii. Bogrouac 3anmimanocst HEAOCTATHRO ONPaNbOBa-
HUM TIUTaHHS CaMe PETiOHANBHUX OUCOAIaHCIB y pyH-
HyBaHHI JXUTIOBOTO (poHIY, TOOTO CHIiBBITHOIICHHS
MDX MacmTabaMu MPSIMUX BTPAT, THIIAMHU MOIIKOKE-
HOTO JXHTJIA, COIIaJIbHO-€KOHOMIYHOIO POJITIO PETiOHIB
1 IPOCTOPOBUMH NPIOPUTETAMH IiCIIBOEHHOTO BiJHO-
BJICHHSL.

MeTo10 AOCHiTKEHHSI € CTPYKTYpPHO-perioHa-
JIbHA OI[IHKA AMCOaNaHCiB y pyHHYBaHHI JKUTIOBOTO
(douny Ykpainu B yMOBax BiifHU Ta OOIpyHTyBaHHS He-
00XiTHOCTI MPOCTOPOBO AUGEPEHITIOBAHOTO MMiIXOMY
10 (pOpMyBaHHS TPIOPUTETIB IMiCISIBOEHHOTO BiTHOB-
JICHHSL.

Buksag oCHOBHOro marepiajay IOCJiX:KeHHS.
[NoBHOMacmTaOHa BifiHa CYTTEBO 3MiHMIIA MTApaMETPH
(YHKI[IOHYBaHHS >KUTJIOBOTO CEKTOpPY YKpaiHM: >KH-
TJIO CTaJIO HE JiHiie 00’€KTOM pyHHYBaHb, a i KIIFOYO-
BUM PECypCcOM COLialibHOI CTablIbHOCTI, MPOCTOPO-
BOT'O BIJIHOBJICHHS Ta HalllOHAJIbHOI Oe3mneku. MacoBi
TIOUIKO/KSHHSI ¥ 3HUILEHHS KUTIOBOro (hOHIY, MpH-
MYCOBE TIepeMillleHHsI HaceleHHs, 3MiHa KoHDiryparii
(bpOHTY Ta JOTICTUYHUX KOPHUIIOPIB c(HOPMYBaIH HOBY
IIPOCTOPOBY KapTy >KUTIOBOTO Ne(inuTy W HaUTHIIKY.
3a mUX YMOB IHBECTHIIiifHA TOJITHKA Y€ HE MOXKE
CIIMpaTHCS HA JOBOEHHI YSBJIEHHS IPO PiBHOBAry Io-
IIUTY Ta IPOIIO3HILi1, a MOTpedye BpaXyBaHHS CTPYKTY-
PHEX 3JIaMiB, sIKi BiZOYIHCS OTHOYACHO B teMorpadid-
HUX, CKOHOMIYHHX 1 O€3MEKOBHX IMapaMeTpax perioHa-
JIHOTO PO3BUTKY.

PyitnyBaHHS XUTI0BOr0 (pOHAY B YMOBax BiiffHM
Ma€e BHPa3HO PErioHali30BaHMil XapakTep: OfHI Tepu-
TOpil 3a3HANM KPUTHYHUX MOMIKOKEHb >KHTIOBOTO
(boHay i iHppacTPyKTypH, IHIII CTATIH NPUHMAIOYUMH
LEHTPaMH Ul BHYTPIIIHBO NEepeMilieHuXx ocib, vac-
THHA TEPUTOPill BUKOHYE TPAaH3UTHY (QyHKILIIO B yMO-
Bax HECTAOUIBPHOI COIiaIbHO-CKOHOMIYHOI CHTYyAIIil.
Lle 3ymMOBMJIO HE JHIIE KUIbKICHE CKOPOYEHHS HasiB-
HOT'O JKHTJIa, a i SIKICHY 3MiHY IPOCTOPOBOI CTPYKTYpH
XHUTIIOBOTO nonuty. Ha Titi nenonysiuii yacTuam npu-
(pOHTOBUX Ta JEOKYIOBAHWX TEPUTOPIA Y BiAHOCHO
0e3nevHnx perioHax chopMyBasUCs OCEPEIKH KOHIIEe-
HTPOBAHOTO TIOMUTY, SKi IEPEeBUIIYIOTh JOBO€HHI
MIPOEKTHI MapaMeTPH MiChbKOi iHPpaCTPyKTypH Ta pu-
HKy npani. OTxe, )XUTJIOBa TOJiTHKAa Mae (Gopmysa-
THUCS 3 YpaxyBaHHSIM HOBOI IPOCTOPOBOi KOHGITyparii
oTpe0, a He JINIIE Ha OCHOBI yCepeTHEHNX HalliOHAb-
HUX TTOKa3HHKIB.

CTpyKTypHO-IUHAMIYHUNA aHal3 pyHHyBaHHSI
XKHUTIIOBOTO (DOHAY Iependayae OLIHIOBAaHHS HE JINILE
MacmTabiB BTpaT, a W IXHBOI'O PO3IMOALLY 3a THUIIAMH
3a0y/I0BH, TEPUTOPISIMHU Ta (PYHKLUIOHAILHOIO POJUIIO
KHWTJIA y JIOKAJIbHUX €KOHOMiKax. IloeqHaHHS LOTO
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BHUMIpy 3 aHAJi30M MIrpaiiifHuX MOTOKIB, 3MiH 3alHs-
TOCTI, TOCTYITHOCTi 6a30BHX MTOCIIYT 1 TPAHCTIOPTHOI 1H-
(bpacTpyKTypu Aa€ 3MOTy PEKOHCTPYIOBATH peajbHy
TpaeKTOpito (OPMyBaHHS KHUTIOBOTO IOTHTY B PETiO-
HaJIBHOMY po3pi3i. CaMme Taka ONTHKA Ja€ 3MOTY Bifpi-
3HUTH THMYacOBi, CHTYaTHBHI KOHIICHTpAIll HOMUTY
BiJl CTIKUX JOBrOCTPOKOBUX TCHICHIIIN, HA SIKi Mae
OpIEHTYBATUCS IHBECTHUIlifIHA TMOJITHKA BiTHOBJICHHS.

Y Mexax aHami3dy perioHajJbHHX JAucOaTaHCiB pyHHY-
BaHHS XUTJIOBOTO (POHIY JOIUIBLHO PO3MOYATH 3 OIli-
HKH 3arajibHOl CTPYKTYPH MPSMUX 1HPpACTPyKTypHHX
BTpar (Tabi. 1). BoHN 103BOMSAIOTH HE JTUIIIE KITBKICHO
OLIHUTH TIAMOUHY MOIITKO/KCHD, a i BU3HAYUTH Mpio-
pUTETH AJsL BiJHOBJICHHS, BPAaxOBYIOYM (YHKIIOHA-
JIbHY Bary »WTJIa B 3arajlbHOMY HaOOpi 3pyHHOBaHUX
00’€KTIB.

Tabuuus 1
CTpykTypa npsiMux 30MTKiB iHppacTpyKkTypH YKpaiHu cTaHOM Ha Kinenb 2024 pok
N OuiHka IpsIMHUX BTparT, Tlonepeaus o1finKa, WHAa-
Trn malina MJIpA, ):I[)OJ'I. CHITIE Hactxa ang noi. CIHA ﬂMiKa

XKutnosi OymiBii 60 35,30% 58,9 1,90%
TadpacTpykTypa 38,5 22,70% 36,8 4,60%
Eneprernka 14,6 8,60% 10 46,00%
AKTI/!BI/I i NPUEMCTB, TPOMHU- 14,4 8,50% 131 9.90%
CJIOBICTh
AFpOHpOMI/FCJ'IOBI/II‘/‘I KOMILIEKC 103 6.10% 10,3 0.00%
Ta 3eMeJIbHI pecypcu
OcsiTa 7,3 4,30% 6,8 8,80%
JlicoBuit poux 4.5 2,70% 4.5 0,00%
OxopoHa 310pOB'st 4.3 2,50% 3,1 32,30%
Kynbrypa, Typusm, cnopt 4 2,30% 3,1 29,00%
KutnoBo-koMyHaNbHE TOCIIO- 35 2.00% 35 0,00%
JTApCTBO
TparcnopTHI 3ac00H 3,5 2,00% 3,1 12,90%
Toprisiust 2,8 1,70% 2,6 7,70%
Iudposa iHppacTpykTypa 1,2 0,70% 0,5 140,00%
AnMiHicTpaTHBHI OyiBJIi 0,8 0,40% 0,5 60,00%
ComianpHa chepa 0,2 0,10% 0,2 0,00%
®diraHCOBHH CEKTOP 0,04 0,01% 0,04 0,00%
Bceroro 169,8 100% 157,2 8,00%

IDicepeno: Minicmepcmeo pozeumxy epomao, mepumopiti ma ingpacmpyxmypu Yrpainu (Haxaz 6io 02.11.2023
M 1010), Hepocasna crysrcoa cmamucmuxu Yxpainu, pospaxynxu KSE Institute [8-10].

Hani Ta0i. 1 cBigUaTh, 0 KHUTIOBI Oy/IiBIi CTAHOBIIATH HAHOLIBITY YACTKY Y CTPYKTYpI MPSAMHX iHPpaCTpPy-
KTypHHX BTpar. Lle marBeppkye, mo )KATIOBHH CEKTOP € KIIFOYOBUM HATIPSIMOM IICIIBOEHHOI cTadiTizamii Tepu-
Topiii. BomHOUYAC 3HAYHI BTpaTH B €HEPTETHIIL, OCBITI Ta iHYPACTPYKTYPi 3aCBIAUYIOTh, IO PYHWHYBAHHS KUTIIA HE
MO>KHa PO3IIISIIATH 130J60BAHO BiJl 0a30BHX CHCTEM JKUTTE3a0€3MCUCHHSI.

Posmozin mpsiMux
Obnactp BTpAT 3a 00IacTsIMH,
mipa poa. CHIA
Binnuinka 0,6
Bomuncbka 0,0
JIHiporneTpoBchKa 3,9
JloHerpKa 38,6
JKuromupcpka 0,9
3akaprmaTchka 0,0
3amnopi3pka 17,0
IBaHO-DpaHKiBChKa 0,6
Kuiscbka 12,4
Kiposorpajceka 0,3
Jlyrancbka 18,2
JIbBiBCBKA 0,4
MukonaiBcbka 8,8
Onecbka 1,9
TTonraBcbka 0,7
PiBHEHCBHKA 0,4
Cymchbka 3,7
TepHominbchka 0,2
XapkiBcbka 32,2
XepcoHchka 13,4
XMeNbHUIbKA 1,1
Yepkachbka 0,2
UepHiBenpbka 0,1
YepHiriBchka 59
Kuis 2,5

Puc. 1. Pecionanvhuti po3nodin npamux empam ingppacmpyxmypu Yxpainu, man oon. CIIIA
IDicepeno: nobyoosano asmopom na ocrnogi oanux KSE Institute [10].
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Puc. 1 BimoOpakae BUpa3Hy MPOCTOPOBY aCHUMET-
pito: HaWOIIBII BTpaTH 30CepeKeHO B JIOHEIbKI,
XapkiBcbkiit, Jlyrancekiit, KuiBcbkiit, XepcoHCBKi Ta
3amopizbkiii obmacTsax. KonnerTparnis BTpaT y nux o6-
JACTAX CBIAYUTH IPO 3B 30K MK IHTEHCHBHICTIO 00-
HOBUX [ii, OJIU3BKICTIO 110 JIiHIT PPOHTY, 4aCTOTOIO 00-
CTPLTIB 1 MacITabaMu TOIIKOPKEHb 1H(PPaCTPyKTypH.
BopHovac yacTiHa BiTHOCHO Oe3MeYHUX 001acTeld Mo-
TJ1a 3ITKHYTHCS 3 IOJaTKOBUM JKHTIOBUM HAaBaHTa)KEeH-
HSM 4epe3 nepeMmimieHHs HaceneHHs. Llei nucOananc
notpedye audepeHIiiioBaHOro MAX0My: y 3pyiHOBa-

HUX pPErioHax — aKTUBHOI PEKOHCTPYKIIil, a B MPHIAi-
MAalO4YHX — PO3LIMPEHHS HasBHUX NOTY>KHOCTEH 3 ypa-
XyBaHHIM HOBO{ IIOCTiHHOI teMorpadidHOl CTPYKTYPH.
VY 11pb0My KOHTEKCTi periOHaNbHi JaHi PO BTPATH CTa-
FOTB KITFOYOBUMH JIJISI IPiOpUTE3alii iHBECTHUIIIH 1 TToa-
JIBILIOT IPOCTOPOBOT cTabimi3arii kpaiHu.

JIyis morMOICHHS aHaTi3y TOLIBHO TIEPEHTH Bij
3arajpHOi OLIHKY 1H()PACTPYKTYPHUX BTPAT IO CTPYK-
TYPH MOLIKO/KEHB KHUTIOBOTO (QOHITY 32 TUIIAMHU 3a0y-
noBu. Lle no3Boisie BU3HAUUTH, SIKI CETMEHTH JKUTIA
3a3HaJIM HAWOUTBIINX BTPAT 1 SKi MOZAETI BiTHOBICHHS
€ TIPIOPUTETHUMH.

Tabmuus 2
CTpyKTypa npsiMuX BTPAT ;KMTJIOBOro (poHay Ykpainu 3a Tunamu 3a0yaosu y 2024 poui
. L 3pyiiHo- [omrko- .
But prpar [lepBicHa KiJIBKICTB, O KO OuiHka BTpart, MIpJ JO0I1.
THC. OfI. ’ ’ CIIA
THC. O]I. THC. O]I.

BararokBaptupai  0y- 180.0 70 19.8 499
TTHHKH s s s s
lnmsinyameyi - Oymu- 9163,9 70,7 1258 9.4
HKI/I b b b b
I'ypToxuTKH 7,1 0,2 0,4 0,7
Bcboro 9351,0 77,8 146,1 60,0

IDicepeno: Minicmepcmeo pozeumxy epomad, mepumopiti ma ingpacmpykmypu Yrpainu (Haxasz 6io 02.11.2023
M 1010), Hepocasna cryscoa cmamucmuxu Yxpainu, pospaxynxu KSE Institute [8-11].

CTpyKkTypa BTpaT 3aCBiuye pi3Hy MPUPOAY IIOLI-
KOJDKCHb y MICBKOMY Ta IHIMBiTyaJbHOMY XHTJIOBOMY
tdouni. baratokBapTrupHi OyaUHKE (OPMYIOTH OCHOB-
HUH BapTiCHUH TSATap BiTHOBICHHS, TOI K IHANUBITya-
JpHI OyIUHKH ITepeBaXKaroTh 3a KUTBKICTIO 3pyHHOBA-
HUX 1 IOIMKO/PKEHNX 00’€kTiB. L{e o3Hauae, mo moJri-
THKa BiJIHOBJICHHS Ma€ MOEJHYBATH PEKOHCTPYKIIiIO
MICBKHX JKUTJIOBUX MAaCHBIB i3 IiJTPUMKOIO NpPUBAT-
HOT'0 )KHTJIA Y CUIBCHKHUX 1 IPUMICBKUX rpoMazax. Bin-
MOBIZIHO, PeTioHaJIbHI JMcOaNaHCH pyWHYBaHHS MKHT-
J0Boro poHIy HE MOXKYTh OyTH MOJIONAH] €IUHUM YHi-
BEpCAIbHUM MEXaHI3MOM, a MOTpeOyIOTh MOEJIHAHHS
TEPUTOPIATLHOTO, COI[IaIbHOTO Ta THITOJOTIYHOTO M-
XOJIiB.

OkpiM NpsIMUX MaTepiaibHUX BTpAT, >KUTIOBUI
CeKTOp 3a3HaB 3HAYHMX HENPSAMHX CKOHOMIUYHHX
BTpAT, TOB’I3aHMUX i3 BUMYIIEHOIO OPEH/I0I0, IEMOHTA-
JKEM TIOIIKOKEHUX 00 ’€KTIB 1 JOJATKOBHMH BHIAT-
KaMU Ha MITPUMKY ranysi (tTadm. 3). Hempsimi 30utku
y XKHUTIOBOMY CEKTOPI OLIHIOIOTHCS Y 22,4 MIIPI IO
CIIA. BoHM BKIIOYAIOTH IIiIBHIICHI BUAATKH Iep-
)KaBM Ha MIATPUMKY rajiy3i, HeoOXimHICTh (iHaHCY-
BaHHS TMMYacOBOI'O JKUTJIA, 30UIbIIEHHST BUTPAT I'PO-
MaJlsiH Ha OPEH/1y, a TAKOXK KOLITH, OB’ SI3aHi 3 IEMOH-
TakKeM 1 yTwiizaiiero OyamiBenbHuX Bimxomis. Lli
BUTpATH (OPMYIOTh JJOBIOCTPOKOBHUiT (hiHAHCOBHIA Ts-
rap, 110 BIUIMBAE Ha MOKJIUBOCTI BiJIOY/IOBH Ta MOTpe-
Oye CHCTEMHOTO OIO/KETHOTO IUIAHYBaHHS.

Tabmuus 3
CTpyKTypa HenmpsiMUX BTPAT KUTJI0BOr0 CeKTOPY YKpaiHu cranoM Ha 1 aunus 2024 poxy
Busau BTpar Ominka Brpat, Muipa goir. CHIA
JlomaTKoBi BUTpATH HAa OPSHITY KHUTIIA 15,424
Burparyu Ha IeMOHTaX Ta BUBE3CHHS Oy/IiBeIbHHUX BiJIXOIIB 5,729
3pocTaHHs BUIATKIB HA MIATPUMKY Tajty3i 1,252
3aranbpHi HENpsIMi BTPaTH CEKTOPY 22,404

Iicepeno: pospaxynxu KSE Institute [11].

Jauni tabmn. 3 cBigyaTh, 10 HAOiNbIIA YacTHHA
HETIPSIMUX BTPAT MTOB’A3aHa 3 JOAATKOBUMH BUTPATAMHU
Ha opeHZy kuTia. Lle o3Hauae, mo QinaHCOBHI TATAp
KHUTIOBO{ KPHU3U YACTKOBO IMEPEHOCUTHCS HA JJOMOTOC-
MOJapCTBa Ta MICLEBI PUHKH OpPEHAM, OCOOIHBO Yy
MPUIAMAIOYNX PeTiOHaX.

CriBBiIHOIIEHHS MK €EKOHOMIYHOIO Baroro peri-
OHYy Ta WOT0 YaCTKOIO y HENpsAMHUX (hiHAHCOBHX BTpa-
Tax BiJoOOpa)keHO Ha puUC. 2, MO AO3BOJIMIO TIPpOaHaTi-
3yBaTH He JIHIIEe MacITabu eKOHOMIYHHUX BTPAT Y IPO-
CTOpi, @ W OIIIHUTH, HACKIIBKHM BOHH CIHIiBMIpHI 3
€KOHOMIYHOIO Barolo PeTioHiB y HaIliOHAILHOMY TOC-
ITOJIAPCTBI.
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JacTka peTioHy Y HempsMuX (HiHAHCOBHX BTpaTax

Puc. 2. Cnigsionowenns uacmku pezionie y BBII ma nenpsmux ¢inancosux empamax
IDicepeno: nobyoosarno aemopom na ocnosi oanux KSE Institute ma [lepocaenoi cayscou cmamucmuxu [11].

3aranpHa TeHICHIIIS, TI0O3HAYECHA TyHKTHPHOIO pe-
TPECiffHOIO JiHi€I0, Bi3yallbHO 3aCBiqUy€e MMO3UTHBHUMN
3B’A30K Mi’K €EKOHOMIYHOIO Baror perioHy Ta MacIiTa-
Oamu HenpssMuX BTpart. [IpoTe KITF0OUOBHIA aHATI THIHUH
IHTepEeC CTAHOBIATH PETIOHU, IO BIIXHIISIOTHCS Bif
i€l ainii — gk BuIie, Tak i Hrkde. KuiBcbka 001acTh €
OJTHMM 13 HaWOUIBII TNOMITHHX NPUKIANIB IEPEBH-
IIEeHHS JIiHIT TpeHay: ii yacTka y HenpsiMux (iHaHCO-
BUX BTparax iCTOTHO mepeBwuiye dyactky y BBII, 1o
MOX€ CBIIYUTH HPO MiJBHUILEHY Bpa3iuBICTh iH(pa-
CTPYKTYPHHUX 1 COLIaTbHO-€KOHOMIYHUX (DYHKIIIN peri-
OHY JI0 BOEHHHX IIIOKiB. J[HIpOTIeTpOBChKa 00IACTh,
HaBIIAKH, Ma€ BHUILY €KOHOMIUHY Bary IOpiBHSHO 3 Ya-
CTKOIO HENPSIMHMX BTpaT, 1[0 MOXXE BKa3yBaTH Ha Bil-
HOCHO BHIIly a/IaliTUBHICTh €KOHOMIYHOT'O KOMILIIEKCY
perioHy.

YacTrHa BEJIMKHUX PETiOHIB PO3TalIOBaHa OJIM3bKO
JI0 JTiHIT TPeHY, M0 CBIMYHUTH MPO BIAHOCHY CIIBMIp-
HICTh MIJK IXHBOIO €KOHOMIYHOIO BAaror Ta YacTKOIO y
HenpsIMUX BTpaTax. BomHouac, Taki obmacti sk 3armo-
pi3bKa JEMOHCTPYIOTh MIEBHY HAAMIPHICTH BTPAT MOPi-
BHSHO 3 BHeckoM y BBII, mo moxe OyTH Hacligkom
AKTMBHUX OOWOBMX AHiH 1 pyHHYBaHHS NPOMHCIOBHX
00’exTiB. OTXKe, perioHajbHI PIOPUTETH BiAHOBIICHHS
MaroTh BU3HAYATHCS HE JIMIIe aOCOMOTHUMH 00CATaMu
pYyiHYBaHb, a i CITiBBiTHOIICHHSAM BTPAT 0 EKOHOMIY-
HOI pOJIi perioHy, MirpamiifHoro HaBaHTaXeHHs Ta TO-
TEHI[iaJly BiTHOBJICHHS JIOKAJIbHOI EKOHOMIKH.

OrmiHKa perioHaJbHOTO PO3MOAUTY MOIIKOKEHb
XKUTIOBOTO (pOHIY Ta OB S3aHUX 3 HUMH (DiHAHCOBHX
noTped € KPUTUIHO BAXKIMBOKO /IS (GOPMYBaHHS MPO-
CTOPOBO OPiEHTOBAHOI OJIITUKHU BiTHOBJICHHS. BoeHHa
peanbHICTh CTBOPHIIA CUTYAILiI0, Y SIKiif 00CsITH 30UTKIB
He 3aBXKAHM 30iraloThesl 3 aKTyaJ IbHUM JKUTIOBUM IIOTIH-
ToM abo pemorpadidHor0 CTPYKTyporo perioHiB. Ta-
KAM YMHOM, aHaJIi3 NPSMUX 1 HENPSIMHUX BTPaT MiJTBe-
PZUB, L0 PYyHHYBaHHS )KUTIOBOTO (POHAY YKpaiHu Mae

BHUpa3HUU PETiOHANBHUH, CTPYKTYpHHH 1 COIialbHO-
ekoHOMiuHUH BuMip. L{e 3ymoBiioe moTpedy B mpocTo-
poBO mudepeHmiHoBaHii MOAETI BiTHOBICHHS, y Me-
kKax SKOI MpU(PPOHTOBI, ICOKYIIOBaHI, MPUHMArOUi Ta
BiJTHOCHO CTa0UIbHI PETiOHU MalOTh OTPUMYBATH Pi3HI
IHCTPYMEHTH i ITPUMKH.

BucHoBkn. IIpoBeneHe MOCTIMKCHHS 3acCBij-
YMJI0, O PyWHYBaHHS *UTIOBOro GoHay YKpaiHu B
YMOBax MMOBHOMACIITa0HOI BIHHM Ma€ He JIUIIE 3Hau-
HUI MaTepiaabHU MaciTad, a i BUpa3HUiA perioHasb-
HUH, CTPYKTYPHUH 1 COIiaJhbHO-CKOHOMIYHHHA BUMIp.
KutnoBwuii cextop chopMmyBaB HAHOUIBIIY YacTKy Y
CTPYKTYpI NMPSIMUX 1HPPACTPYKTYPHUX BTpAT, IO IiJ-
TBEPJUKY€E HOTO KITFOYOBY POJIb Y 3a0e3IedeHHi coria-
JBHOI CTaOLIBHOCTI, IIPOCTOPOBOTO BiHOBICHHS TPO-
Maz i GopMyBaHHI ITepeIyMOB ISl TIOBEpPHEHHS Hace-
JICHHSL.

BceraHoBI€HO, 110 TEPUTOPIAIBHUE  PO3MOILT
BTpaT € HEpIBHOMIPHHUM: HaWOijbllla KOHLEHTpALis
MPSIMHAX TIOIIKO/DKEHb TpHIafae Ha o0nacTi, SKi 3a-
3HAJIM HaWBUIOI IHTEHCUBHOCTI O0HOBHX Ail, 00CTpi-
7iB abo TpuBanoro nepedyBaHHA MoOIM3y TiHII Qpo-
HTY. BoJHOYAC BiTHOCHO O€3IeYHi perioHH, sIKi MAIOTh
HIDKYI TIPSIMi BTPaTH, MOXKYTh CTHKATHCS 3 MPUXOBA-
HUM XHUTJIOBUM Ae(DilUTOM depe3 NepeMillieHHs Hace-
JICHHSI, 3pOCTaHHS HABaHTAXXEHHS Ha PUHKH OPEHIH,
coliaibHy 1HQPACTPYKTypy Ta MICIEBI CHCTEMH XKHT-
Te3abe3nedeHns. e 10BOANTH, 10 OIIHIOBAHHS PYMH-
HyBaHB JIAIIE 32 aOCOMIOTHUMHE 00CATaMy BTPAT HEJO-
CTaTHBO U1 (HhOpMYBaHHS €PEKTHBHOI NONITHKH Bif-
HOBJICHHS.

AHaIi3 CTPYKTYPH IPSAMUX BTPAT KHUTIOBOTO (Hho-
HAY 3a THIIaMH 3a0yI0BHU ITOKa3aB pi3Hy MPUPOIY MO-
LIKO/DKEHb Y MICBKOMY Ta IHAWBIyaJbHOMY >KHTIIO-
BOMY cekTopi. baraTokBapTupHi OyauHKH (OPMYIOTH
OCHOBHHI BapTICHHUI TATAp BiJIHOBIICHHS, TOJI SK iH-
JIUBiTyanbHI OYIMHKH NEPEBAXKAIOTh 32 KUIBKICTIO
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3pyHHOBAaHMX 1 MOMIKOMKEHNX 00’ ekTiB. OTXKE, BiTHO-
BIICHHS )KUTIOBOTO (POHIY MOTpeOye MOETHAHHS KiJlb-
KOX MOJIeNIei: peKOHCTPYKIIii MiChKUX KHUTIOBHX Ma-
CHUBIB, MITPUMKH HPUBATHOTO JKUTJIA y CUTBCHKHX 1
NPUMICBKHX I'POManax, PO3BUTKY THMYACOBOIO Ta CO-
LiaJIbHOTO YKHUTJIA ISl BHYTPIIIHBO MEPEMIILIEHUX 0Ci0
1 Bpa3IMBUX IPYIl HACEJICHHSI.

Oxpeme 3HaueHHS MAlOTh HEMPSIMI BTPATH >KUTIIO-
BOTO CEKTOPY, Cepe]l SIKUX HalOIIbITy 4acTKy CTaHOB-
JSITH JOJATKOBI BUTPATH Ha OpeHAy >kutia. lle crin-
YUTH PO T€, 10 HACHIIKU PYHHYBaHHS )KUTIOBOTO (o-
HAy HE OOMEXYIOThCS (I3WYHHM MOUIKOHKSHHIM
OyxiBenp, a TPaHCPOPMYIOTHCS y TOBTOCTPOKOBE (i-
HAaHCOBE HABAaHTa)KCHHS Ha OMOIOCHOAApPCTBa, Mic-
1eBi OFOIKETH Ta pUHKH )KHUTIIA IPUAMAIOYHX PETi0HIB.
ToMy BiTHOBIIEHHS >KHTIOBOTO (OHAY Ma€ CYIpPOBO-
JUKYBAaTHCS HE JIMIIE IHBECTHLISIMH Y OyIIBHUIITBO, a i
IHCTpYMEHTaMHU MiATPUMKH OpPEHIH, KOMIICHCAIiH-
HUMHU MeXaHi3MaMH, NporpaMaMy JOCTYITHOTO JKUTJIa
Ta CUCTEMHUM OIOJI)KETHHUM IIJIaHyBaHHSM.

ChiBcraBiieHHsI EKOHOMIYHOT Baru perioHiB i3 Ma-
ciuTabaMu HenpsIMHUX (P iHAHCOBUX BTPAT MiATBEPIMIIO,
110 NPIOPUTETH BiITHOBJICHHS MArOTh BU3HAYATHCS HE
JHIe 00CATOM ITOLIKOKEHB, 8 i POJUTIO PETioHY B Ha-
[IOHATBHIN €KOHOMIII, piBHEM MIrpariiifHoro HaBaHTa-
JKEHHS1, CTAHOM KPUTHYHOI iHQPaCTpyKTypH Ta IIOTCH-
IiaJIOM JIOKAJIFHOTO BiTHOBJICHHS. PerioHm, e BTpaTn
MEPEBHUIIYIOTh IXHIO EKOHOMIYHY Bary, MoTpeOyroTh He
e (Gi3M4HOI PeKOHCTPYKIIT KUTIa, a W mupuol
CTPYKTYPHOT MOJIepHi3aIlil MiCIIeBOi EKOHOMIKH Ta iH-
(dpacTpykTypH.

Otxe, perioHalbHI TUcOaaHCH PYHHYBaHHS JKH-
TI0BOr0 (hoHIY YKpaiHu B yMOBaX BiiiHH 3yMOBJIIOIOTh
HEOOXiIHICTB MEPEeXoAy BiJl yHIBepcaIbHOT MOJIEII Bifl-
HOBJIICHHS IO TPOCTOPOBO AU(EpPEHIIHOBaHOI MOJIi-
THKH. Taka MOJNITHKa Ma€ BPaxOBYBAaTH THUII PETiOHY,
MaciTad pyidHyBaHb, CTPYKTYPY MOLIKOJDKECHOTO YKH-
Tia, neMorpadivHi 3MiHH, MIirpariiiHi HOTOKH, JOCTYTI-
HICTh 0a30BHX MOCIYT Ta EKOHOMIYHY POJIb TEPUTOPII.
[MpakTH4yHe 3HA4YEHHsI OTPUMAHUX Pe3yJbTATIB MOJIS-
rae B OOIpyHTYBaHHI IiIXO/y, 32 SKOTO IPU(PPOHTORI,
JICOKYIIOBaHI, MPUIMAIOYi Ta BIIHOCHO CTa01IbHI peri-
OHU MalOTh OTPUMYBATH Pi3HI IHCTPYMEHTH MiATPHU-
MKH, 1[0 TO3BOJIMTH MiJABHUIIUTH aJAPECHICTh, e(HEKTUB-
HICTB 1 COLiaJIbHY CIPaBEJIUBICTH MICJISIBOEHHOTO BiJi-
HOBJICHHS )KHUTJIOBOTO (OHAY YKpaiHH.
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FEATURES OF THE PATHOGENESIS AND CLINICAL COURSE OF BRONCHIAL ASTHMA IN
OBESE CHILDREN

Anomauis.

bponxianvha acmma 3anuuaemocs 0OHUM I3 HAUNOWUPECHIWUX XPOHIUHUX HEIHPEKYIHUX 3aX60PI0EAHb OU-
MAL020 BIKY, @ OUMSYE OHCUPIHHI — OOHIEIO 3 HAUOLIbW OUHAMIYHO 3POCMAIOYUX MemaboaiuHUX npobiem cyuac-
Hoi nediampii. Iloeonanus yux 080x cmamie hopmye oKpemy KIHIYHO 3HAYYWY 2PNy NAYIEHMIB, Y AKOI 3MIHIO-
FOMbCA He ulle YacCmoma, a U Xxapaxkmep nepebicy 3ax8opiosants. ¥ cmammi y3a2anbHeHo CYYACHi YA6leHHs NPo
0800iuHUL, 6a2amopaKkmopHUll 83AEMO38'A30K MINC ONHCUPIHHAM | OPOHXIANbHOW acmmoro y dimel. Posenanymo
DPOJIb HCUPOBOL MKAHUHU AK AKMUBHO20 eHOOKPUHHO20 Md IMYHOMEMAbO0IIuHO20 0peana, Oucpe2yiayir aounoxi-
Hig (nenmuny, AOUNOHeKMUHY), XPOHIUHe HU3bKOPIGHe8e CUCHeMHe 3aNaleHHs, 3MIHU MeXaHIKU OUXAHHS, 3YMO8-
JIeH] AOOOMIHAIbHUM ONCUPIHHIM, 4 MAKONC MeMAaOONINHI NOPYULEHHS. — IHCYIHOPe3UCMEeHMHICMb [ Qucinioe-
wmiro. Tokasano, wo 6pouxianvha acmma y oimeti 3 OAHCUPIHHAM € 2eMEPOSEHHOI0 3a PeHOMUNOM | He 3600UMbCSL
00 €0uno20 3ananvHozo eapianma. Ilpoananizogano ocoobausocmi KiiHiuHo20 nepedicy, mpyoHowi 0iaeHoCMuKu
ma inmepnpemayii GyHKyii 306HIUHBO20 OUXAHHS, A MAKONC SHUNCEHY 8I0N06I0b YACMUHU NAYICHMIE HA THea-
AaYiluni kopmuxkocmepoiou. ITiokpecneno 3nauenHss KOMIJIEKCHO20 NidX00y 00 e0eHHsi maKux Oimel, o NOEOHYE
CMAaHOApmMHy RPOMUACMMAmMU4Hy mepaniio 3 6e3neuHoI 8iK0BOI KOPEKYICIo Macy mina ma HiKy8aHHaM CYnym-
HIX cmaHie.

Abstract.

Bronchial asthma remains one of the most common chronic noncommunicable diseases in children, while
childhood obesity is one of the most rapidly growing metabolic problems in modern pediatrics. The combination
of these two conditions forms a distinct, clinically significant group of patients in whom not only the frequency but
also the nature of the disease’s course changes. This article summarizes current understanding of the
bidirectional, multifactorial relationship between obesity and bronchial asthma in children. It examines the role
of adipose tissue as an active endocrine and immunometabolic organ, the dysregulation of adipokines (leptin,
adiponectin), chronic low-grade systemic inflammation, changes in respiratory mechanics caused by abdominal
obesity, as well as metabolic disorders—insulin resistance and dyslipidemia. It is shown that bronchial asthma in
obese children is phenotypically heterogeneous and cannot be reduced to a single inflammatory variant. The
article analyzes the characteristics of the clinical course, difficulties in diagnosis and interpretation of pulmonary
function tests, as well as the reduced response of some patients to inhaled corticosteroids. The importance of a
comprehensive approach to the management of these children is emphasized, combining standard anti-asthma
therapy with safe, age-appropriate weight management and treatment of comorbid conditions.

Knrouosi cnosa: bponxianvha acmma, oumsue 04CUPIHHA, penomun acmmu, aOUnoKinu, 1enmuH, a0unoxe-
KMUH, cucmemHe 3anaileHH:, iHcyﬂiH0p€3ucm€Hl’YZHiCMb,' KOHmMpOJib acCmmu.

Keywords: bronchial asthma; childhood obesity; asthma phenotype; adipokines; leptin; adiponectin;
systemic inflammation; insulin resistance; asthma control.

Beryn

BponxianpHa acTma mocizae OfHE 3 MPOBIAHHX
MICI[b cepell XPOHIYHHX 3aXBOPIOBAHb JUTSYOTO BiKY
Ta 3aJIMIIAE€THCS HAMYACTINIOK MPUYMHOIO 3BEPHEHB 110
JUTSYOr0  MYJIBMOHOJIOTa ¥ ameproyiora, ToOC-
miTamizaniii Ta MPONYCKiB HABYaHHS, IOB'SI3aHUX 13
XpOHIYHOKW matoJoriero. [lapamensHO 3 UM Y

MeAiaTpUYHIH MOIMyJIAIil B yChOMY CBITi CTPIMKO 3pOcC-
Ta€ TMOIMPEHICTh HAMIUIIKOBOI Macu Tima Ta
OKUPIHHS, 10 OCTAHHIMHU IECATHIITTAMU HaOyo Xa-
pakTepy emiieMii, sika OXOIUTIOE JeAaji MOJIOJIII
BikoBi rpymu [1].

3pocTaHHs 4acTOTH 000X CTaHiB BiOYBAETHCS HE
rapaJiesibHoO # i301b0BaHO, a 3 (POPMyBaHHIM OKPEMOT,
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KIHIYHO BaXJHMBOI TPYMU OiTeH, y SKUX acTMa i
OKHPIHHS CHIBICHYIOTH 1 B3a€MHO BIUTMBAIOTh OHE Ha
OIHOTO. Y TakMX MAIl€HTIB MOJKE 3MIHIOBATHCS HE
JIMILE PU3UK BUHUKHEHHS 3aXBOPIOBaHHs, a i oro na-
TOTECHE3, TEepeBaKHUK (DEHOTHN 3allaJiCHHS, BHpa-
JKEHICTb CUMIITOMIB, YaCTOTA 3ar0CTPEHB, BIANOBIAb HA
0a3ulCHY Tepamilo Ta JOBrOCTPOKOBUI MporHO3 [2].
Came TOMy Aenaji 4acTille TOBOPSTH HE MPOCTO PO
«acTMy Ha TJi OXXKUPIHHS», a TIPO OKPEMHUH, KIIHIYHO
pO3Ii3HaBaHUH BapiaHT Mepediry 3aXBOPIOBAHHS.

Bomnouac B3aeM03B'sI130K Mik OpOHXiaJbHOIO aCT-
MOIO Ta O)KHUPIHHAM € 3HAYHO CKIIAIHIIINAM, Hi)XK IIpocTa
MeXaHi9Ha Jis HaIUTUIIKOBOI MAcH Tijla Ha TUXalIbHY
cucremy. Bin Bkitodae iMyHHI, MeTaOoIi4Hi, TOPMO-
HaJIbHI Ta MOBEIIHKOBI KOMIIOHEHTH, SIKI JIIOTh OJIHO-
YacHO ¥ 37aTHI MiICHITIOBATH OgHE 0HOTO. OKUpiHHS
HE MPOCTO «CYMPOBOXKYE» acTMY, BOHO MOXke Opatu
yuacth y GpopMyBaHHI O0COOJIMBOro (pEHOTHITYy 3aXBO-
PIOBaHHSI, BIUIMBATH HA Yy TIUBICTh AUXATBHHUX HIIAXIB
i HaBiTh MoAu(diKyBaTH BiANOBIIL Ha JIKyBaHHA. Y
[bOMY KOHTEKCTI MTOTJINOJICHE BUBYEHHS TATOI€HETHY -
HHUX MEXaHI3MIB TaKOTO TOE€JHAHHS Mae He JIHIIE Teo-
peruuHe, a # Oe3mocepelHE NPAaKTUYHE 3HAYCHHS,
OCKIJIBKH JTa€ 3MOTY JIiKapio TOYHIIIEe iHTepIpeTyBaTH
CHMIITOMH Ta OOMpaTH OOTPYHTOBaHY TEpalleBTHUIHY
cTpaterito [3].

Meroto 1i€i cTarTi € y3araabHEHHS Cy4acHHX Jia-
HHUX II0JI0 MAaTOICHETHYHUX MEXaHi3MIB MOEIHAHHSI
OpoHXiaJIbHOT aCTMHU Ta OXHUPIHHA Yy AiTeil 1 aHami3
TOTO, SIK LIl MEXaHi3MHU (POPMYIOTh OCOOJIMBOCTI KITiHI4-
HOTrO TepeOdiry, AiarHOCTHKHM Ta JIIKyBaHHS 3axBO-
pIOBaHHSI B I1iii TPy Malli€HTIB.

OCHOBHA YacTHHA

YucneHnni emiIeMIOJIOTIUHI JOCIIDKEHHS
MiATBEPKYIOTH, IO TITH 3 HAUTUIIIKOBOIO MACOIO Tijla
Ta OXHUPIHHAM MalOTh BHIIMH PH3UK PO3BUTKY
OpOHXiabHOI aCTMHU MOPIBHIHO 3 OJHOJITKAMH 3 HOp-
MAaJTEHOO MACO¥O0 TiJia, a cepe] AiTeH, sKi BXKe XBOPIIOTh
Ha acTMy, OXXHPIHHA AacOIUIOETECA 3  OLUTBIIOIO
TSOKKICTIO Tepediry Ta BHIIOK 3aXBOpPrOBaHICTIO [3].
BaxnuBo, mo nei 3B'I30K € HE CYTO OJHOOIYHUM:
SIKIIO B YACTHHU AITeH HaUTMIIIKOBA Maca Tija repeye
MOSIBI CHMITOMIB acTMH, TO B IHIIHX BHIIAaAKax,
HaBIaKu, OOMeXeHHs (i3MYHOT aKTHBHOCTI Yepe3 Mo-
TaHO KOHTPOJLOBAHY aCTMY CIpusic Habopy Baru, Ghop-
MYIOUH CBOEpi/IHE 3aMKHEHE KOJIO.

Ha cuimy Ta HanpsiM IIbOTO B32€EMO3B'SI3KY BILJIMBA-
I0Th BIK i CTaTh AWTHHU: 32 JAHUMH CHUCTEMATHYHHUX
OIJISA/IIB, acolliallisg MiX HaJJIUIIKOBOIO MAacOI0 Tijia Ta
PHU3MKOM acTMH B JUTSYOMY Billi Ma€ MEBHI TeHIEpPHI
BIIMIHHOCTI Ta MOMX€ BIJIPI3HATUCS 3aJEKHO BiJ
nepioxy cTaTeBoro no3piBaHHs [4]. Mae 3HaueHHS Ta-
KOXXK TPHUBAJICTh ICHYBaHHS OXXHUPIHHA — JOBTOTPH-
Baje, OCOOJIMBO paHHE 3a BIKOM BUHHKHEHHS
OXUpIHHS, TOB'I3aHe 3 OUTBII BUPAXCHUMH MeTa-
OONMYHIMH Ta IMYHHMMH 3pYIIEHHSMH, HDX HEIIO-
JTaBHO Ha0yTa Ha/ITMIITKOBA Maca TiJla, a T4l CTyIeH]
O’KHPIHHS, SIK IPABHJIO, aCOLIIOIOTHCS 3 OLIBII BUpaxe-
HHMH pecIipaTOPHUMH TTOpyIIeHHsMH [1].

BonHovac HEoOXiHO YiTKO PO3yMITH, 11O CTaTH-
CTHYHA acolliallis MK 0)KUPIHHIM Ta aCTMOIO HE € JI0-
Ka30M HPSIMOTO ¥ OJJTHO3HAYHOTO PUYUHHO-HACIIIKO-
Boro 3B's13Kky. OOWBa CTaHW MalOTh CIIBHI QakToOpH

pU3NKYy — TEHETHYHY CXWIbHICTh, OCOOJIMBOCTI
BHYTPIITHEOYTPOOHOTO PO3BUTKY, XapUOBY MOBETIHKY,
piBeHb (Pi3MYHOI aKTUBHOCTI, COMLiaTbHO-EKOHOMIYHI
Ta CEpEeIOBHIIHI BIUTUBH, — SIKi MOXYTh YaCTKOBO IT0-
SICHIOBATH 1X CITiBICHYBaHHS HE3aJISKHO BiJl ICHYBaHHS
npsiMoro natodiszionoriynoro 383Ky [1, 3].

XpoHiYHE HHU3BKOPIBHEBE CHCTEMHE 3allaleHHS.
KirouoBuM eneMeHTOM, IO IMOB'S3ye OXUPIHHA 3
OpOHXIaJIbHOIO acTMOIO, € JKMpOBa TKaHHMHA, SKa
ChOTOJIHI PO3IJIAJA€ThCS HE K MAacCHUBHE JIETO SHEeprii,
a SIK aKTHUBHHN CHIOKPUHHHUU Ta IMyHOMETaOOIigIHIHA
oprad. [lpy HaIMIIKOBOMY HAKOIMYCHHI >KHPOBOI
TKaHWHH, OCOOJIMBO BicIepasibHOI, BigOyBaeTbes i
iH}inmpTpamis MakpodaraMud Ta IHIIAMH IMyHHUMH
KITHHAMH, IOI0 CYMPOBOJDKYETHCS MOCHIICHOIO CEK-
petii€ero mpo3anaabHIX IUTOKIHIB — (hakTopa HEKpO3y
nyxauau ansga (OHII-a), iHTepaelikiny-6 Ta iHIIMX
MEiaTopiB, a TaKOXK MOHAA M'ATACCAT PI3HUX aau-
MOKiHiB [5, 6].

Cepen aJuIoKiHIB HalKpallle BUBYEHA POJIb JIETl-
THHY § aJIUIIOHEKTHHY. JIenTHH, piBeHb SIKOTO 3pOCTAE
MIPOTIOPIIIHO Maci XXKMPOBOi TKaHMHHW, Ma€ BHUPa)KeHi
MIpO3anajibHi BIACTHBOCTI: BiH BIUTMBAE HA BPOIKCHUI
i HaOyTHH IMYHITET, 8 B eKCIICPUMECHTAIBHUX MOJICIIAX
HOTO BBEOCHHS IIOCHIIIOE aJepriuHy TilleppeakTHB-
HICTh OUXAJBbHUX NUIAXIB. HaToMiCTh aIWIIOHEKTHH
Ma€ MEePeBaKHO NPOTH3ANAIBHY MAil0 — TMPHUTHIYYE
epexru ®HII-o Ta iHTEpNEHKiHY-6, CTUMYIIOE IIPO-
JYKIIIO IPOTH3aIaIbHOTO iHTepueiikiny-10, — oxHak
y JiTeld 3 0XKUPIHHAM HOro piBeHb 3aKOHOMIPHO 3HH-
Kyersest [6, 7]. Y nOCHiIpKeHHSAX 3a Y4acTio JiTel 3
aCTMOIO Ta OXKHPIHHSIM TIOCIIIOBHO (IKCYIOTH came
TaKe MOEJHAHHS — IiJBUIICHUH JIENTHH 1 3HIKEHUH
AINTIOHEKTUH, IPUIOMY IIi 3MiHH aCOILIIOIOTECS 3 BU-
MMM TIOKa3HUKaMHU MapKepa €03WHO(IIFHOTO 3ama-
nerHs FeNO rta ripmmM KIiHIYHEM — 1podizeM
MTOPIBHSHO 3 AITHMU 3 HOPMAIBHOIO Macoo Tina [7].

KriniuHe 3HaYeHHS IHOTO MEXaHI3MY IOJISATaE B
TOMY, III0 CUCTEMHE 3allaJIeHH, CIIPUYNHEHE )KUPOBOIO
TKaHMHOIO, HaKJIaJa€ThCsl Ha JIOKAJIbHE 3araleHHs J1-
XaJbHUX HUISXIB, XapaKTepHe JUIsl aCTMHU, 1 MOTEHIIHHO
3MIiHIO€ HOT0 IHTEHCHBHICTH 1 Xapaktep. 1le mosicHioe,
YOMY B YaCTHMHH AITeH 3 OXKMPIHHIM CIIOCTEPIraeThest
OibLI BUpakeHa MoTpeda B KOHTPOIIIOIOUiN Teparii Ta
BUIIUN PU3KK 3aTOCTPEHB HABITH 32 (HOPMAIILHO ITOMIp-
HOI TSDKKOCTI 3aXBOPIOBaHHSI.

O:xupinas Ta iMmyHHa BigmoBigb. Merta0oiivHi
TIOPYIICHHS, BIACTHBI OXXHPIHHIO, 374aTHI 3MIHIOBATH
He JINIIE IHTEHCUBHICTb, a ¥ IKICHUH XapakTep iIMyHHOT
BIJINIOBiJIi B JAMXalbHUX HUIAXaX. 30KpeMa, y HiTed 3
OKUPIHHI-aCOLIHOBAHOIO aCTMOIO OITMCAHO 3CYB CH-
CcTeMHO{ IMyHHO] BiNIOBi/i y OiK HETHIIOBOTO JJIS KJIa-
CUYHOT aneprigyHoi actmu T-xenmepHoro npodisro, Mo
KOPEJIoE 3 BUPAXKEHICTIO MOPYIIEHb (PYHKIII JIeTeHb
[8]. Lle o3nauae, 1o 3amnajeHHs AUXaIbHUX IIIAXIB Y
il TPYIIi MaIi€HTIB HE 3aBXKIM BIAMOBITAE KIACHUHIN
T2-onocepenkoBaHiid, €03nHOQUIBHIN MozeNi, Xapak-
TEpPHIHN s ATOMIYHOT ACTMH JUTSIOTO BiKY.

Came TOMY BayKJIMBO IIJIKPECIUTH: acTMa y JiTeH
3 OXKHPIHHSAM HE € OJHOPIJHOI0 32 IMYHOJIOITYHHUM
npodineM. Y yacTHHHM MAali€eHTIB 30epiraeTbcs mepe-
Ba)XHO €03MHOQUILHUH, alepriyHuii (eHoTHn 3ama-
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JEHHsS, TOAlI SK B IHIIMX MEpPEBaXalOTh HEEO3H-
HOQUIbHI, 30KpeMa  MaJloTpaHyJomuTapHi  abo
BiTHOCHO HEHTPO]iNBHI BapiaHTH, y (OpMyBaHHI IKUX
MIPOBIHY POJIb BiNIrparOTh camMe MeTaboJIiyHI Ta Me-
XaHIYHI, a He KJIACHYHI aJepriuHi mexaHizmu [2]. AB-
TOMAaTHYHE BiJIHECEHHS aCTMH Y JMTHHU 3 OKUPIHHAM
JI0 SIKOTOCh OJIHOTO THITY 3allaJICHHSI € CHPOIICHHSM,
SIKE MOJKE MPHU3BOUTH 0 TIOMIJIOK Y BHOOpI Teparrii.

3MiHM MexaHiku JAuxaHHA. OKpeMHM 1 KIIHIYHO
BaroMUM MEXaHI3MOM € BIUIMB HaJUIUIIIKOBOT MacH Tijia
Ha OloMexaHiKy AWXaHHA. AOJOMIHAJIBHE OXHPIHHS
CTBOPIOE MEXaHIYHE HaBaHTa)XKEHHS Ha nmiapparMmy Ta
00MeXy€e pYXIUBICTh TPYIHOI KIITKH, IO IIPHU3BOTUTH
JI0 3MEHIIeHHsI (HPYHKIIIOHATBHOI 3aJIUIITIKOBOT €MHOCTI
JIeTeHb 1 pe3epBHOTO 00'eMy BHIUXY — 3MiHH, SKi J10-
KYMCHTOBaHI BX€ B TUTAYOMY Ta HiJIITKOBOMY BiIi
[9]. CuctemaTuuHi OrISIU TMOKA3YIOTh CTIMKE 3HH-
JKeHHsI (PYHKIIOHAIBHOT 3aJIMIIKOBOT EMHOCTI, pe3epB-
HOTO 00'€eMy BHIUXY, 3araJibHOi EMHOCTI JIETeHb Ta 3a-
JIMIIKOBOT'O 00'eMy B /Tl 3 OXHPIHHIM MOPIBHSHO 3
OJTHOJIITKAMHU 3 HOPMaJIbHOIO Macoro Tina [10]. 3a meH-
IIOT0 AUXAJILHOTO 00'eMy TJ1aKi M's13U OpOHXIB pO3Ts-
TYIOTBCS MEHIIE, OCOONMBO HATPHUKIHII CIIOKIHHOTO
BUJINXY, IIIO 3MIHIO€ CIIPHHHSTTS TUXaJIBHOTO 3YCHILISA
HaBITh 32 BIJICYTHOCTI CIIPaBXHBOI OPOHXO0OOCTPYKIIii
[9]. 3 kiHIYHOT TOUKH 30py IIe O3HAYAE, IO 3a/IUIIKA B
JUTHHHU 3 OKUPIHHAM HE 3aBXKIH € 03HAKOIO MOTaHOTO
KOHTPOJIIO aCTMU — BOHA MOYKe OYTH NPSIMUM HaCIi-
KOM 3MIHCHOI MEXaHIKM JMXaHHS, sKa ICHYe He3a-
JIOKHO BiJl aKTUBHOCTI 3alajeHHsl TUXaJIbHUX [IUISAXIB.
IrHOpyBaHHs 1BOrO (aKTy € OAHIEI0 3 HaWMOMIU-
PEHIIINX NPUYUH HEOOTPYHTOBAHOTO IMOCHIICHHS NPO-
THACTMATHYHOI Tepartii.

Mertabomiuni nopymeHHs. OKUpiHHS B [iTEH 4Ya-
CTO CYNPOBOKYETHCS IHCYIIIHOPE3UCTEHTHICTIO, KOM-
MICHCATOPHOIO TIllEPiHCYIIHEMIEI0 Ta TUCIIIIAEMIETO,
SKi B CYKYITHOCTi CTaHOBIIATH OCHOBY METaOOIIIIHOTO
curnpomy. JlocrmipkeHHS CBigYaTh IPO 3B'SI30K iH-
CYJTIHOPE3UCTEHTHOCTI Ta IMOPYIICHb IIMiAHOTO 00-
MiHy, 30KpeMa HHU3bKOT'O PiBHS JIIIONPOTEIHIB BUCOKOT
NIUTBHOCTI, 31 3HIKCHHAM TOKA3HHUKIB  (QyHKIIT
30BHIIIHLOTO AMXAHHS B MIUTITKIB 3 acTMO10. 1le Bax-
JIMBO TPHHIMIIOBO PO3MEXKOBYBAaTH: camMa 1o coOi
HaJUIMIIKOBA Maca Tijla He TOTO)XXHA METabOoJIIYHOMY
CHHJIPOMY, 1 HE KOKHA JIUTHHA 3 O’)KUPIHHSAM Ma€e BHpa-
JKEeH1 MeTa0OIIIYHI TOPYLIEHH — OJ/IHaK caMe 3a HasB-
HOCTI  IHCYJNIHOPE3WCTEHTHOCTI Ta  JHCIiIiIeMil
pecripaTopHi HacliIKW OXHPIHHS, 32 HasBHUMH Ja-
HUMH, € OUTBII BUpaXXeHUMU [§].

deHoTHITN OpOHXiaIBHOT ACTMH Yy JIITEH 3 OKUPiH-
HsM. Y YacTHHM JiTel 30epiracThCsl KIACUIHUN ajep-
riuHul, €03MHO(DIT-0NOCepeaKOBaHUH (EHOTHII, IO
BHHUK 3a70BI'0 J0 IOSIBM HAJJIMIIKOBOI MacH Tijia 1 Ha
nepedir IKoro OKUPIHHS HAKIAJAEThCS BTOPHHHO, 00-
TSOKYIOUHM CUMIITOMATHKY. B iHIUX niTedt popMyeThes
(heHOTHTI, Y IKOMY TIPOBiTHY POJIb BiZIrparoTh Heaep-
TivyHi, MeTa0OIIUHI Ta MEXaHIYHI YMHHUKH, a KJaCHYHI
O3HaKW aTomii MOXYTh OyTH BiACYTHI a00 BHpakeHi
MiHIMaIBHO [2].

[TpomikHe TOJIOKEHHS 3aliMarOTh BapiaHTH 31
3MIIIaHUM THIIOM 3alajeHHs, KOJIM OJHOYaCHO HasBHI
o3Haku T2-omocepenKoBaHOTO il HEIMYHHOro, MeTa-

OOJIIYHO 3YMOBIIEHOTO KOMITOHEHTiB. Take QeHo-
TUITyBaHHS Ma€ HE JIMIIE TCOPETHIHE 3HAUYCHHSA: BOHO
JOTIOMarae MOSICHUTH, YOMY JiTH 3 OKHUPIHHIM Ta acT-
MO0 HEOJHAKOBO BiMOBINAIOTh HAa CTAHAAPTHY IIPO-
TH3alabHy TEpamilo, 1 OpieHTye Jikaps Ha
IHMBIyaTi30BaHUM MiAXiJ 3aMiCTh YHIBEpCaJIbHOT
cXeMH JiikyBaHHs [3].

Oco6smBocTi KIiHiYHOrO NMepediry OpoHxianb-
HOI acTMHM Y aiteii 3 oxxupinaam. Kiiniyna xaptrHa
aCTMH B JIITeW 3 OKUPIHHAM XapaKTEpPHU3YEThCS HOEN-
HaHHSIM CHMIITOMIB, THIIOBUX JJIs1 OPOHX00OCTPYKILil,
i3 CHMNITOMaMH, 3yMOBJICHIMH HaUIUIIKOBOIO Macol0
TiJla Ta 3HIDKCHOIO (i3WYHOI0 TPEHOBaHICTIO. Y IHUX
JiTeH JacTilie peecTpyloTh 3aHIIKY, BITIYTTS 3aKiIa-
JIEHOCTi B TPYASX, 3HIKEHY TOJCPAHTHICTH A0 (Pi3md-
HOTO HAaBaHTA)XCHHS, a CyKYNHHH TATap CHMIITOMIB,
norpeda B KOHTPOJIIOIOYHX MperapaTax i 4acTora 3Bep-
HEHb 110 MEIWYHY JONOMOTY, 33 JaHHUMH HU3KH JI0-
CJTi/DKEHB, € BUIIUMH, HDK y IITCH 3 aCTMOIO Ta HOP-
MaJIbHOIO Macoro Tina [3].

Oco0ma1Boi yBaru notpebye 3aauinKa npu ¢pizuy-
HOMY HABaHTaXEHHI — OJMH 13 HAaHYacTIIMX IpH-
BOJIIB JUIsl 3BEPHEHHS B 11ifi rpymi manienTis. 11 mpuan-
HaMH MOXYTh OYTH BIIacHe OPOHXOOOCTPYKIIis, 3yMO-
BIICHA  acTMOI0;  (i3WmyHe  JIEKOHIUIIOHYBAaHHS
BHACIIIOK MaJIOPYXJIMBOTO CHOCOO0Y KHUTTS; Oesmoce-
penHiil MeXaHIYHIHA BIUTHB HA/IJIMIITKOBOI MacH Tijla Ha
PpOOOTY IMXaHHS; MOPYIIEHHS AUXaIBHOI'O NAaTepHY; a
TAKOX IHIN CYIyTHI CTaHH, 30KpeMa ractpoe3odare-
aIbHUHN pedirroke a00 TUChYHKIIS TOJIOCOBUX CKIIAI0K
[2]. ToMy KOXeH HOBWIl YW MOCWJICHHH emi3oj 3a-
JUUIKK TP HAaBaHTQ)KEHHI HE MOKHA aBTOMAaTHYHO
TPaKTyBaTH SK O3HAKY HEKOHTPOJIbOBAHOI acCTMHU Ta
MiACTaBy JUIS eCKaarii 0a3ucHOI Teparrii.

BnuuB oxupinHg Ha ¢(yHKUi0 30BHIIIHBOIO
auxanasa. CroipoMeTpHyHi MOKAa3HUKH B JITEH 3 acT-
MO0 Ta OXHPIHHAM MarTh TEBHI OCOOIMBOCTI
MTOPIBHAHO 3 IITHMH, SIKi MaIOTh HOPMAaJbHY Macy Tila.
3aranom y miTeil OXHPIHHS aCOUIIOETHCS 31 30epeke-
HOIO 200 HaBITh AEMIO MiIBUIIEHOI ()OPCOBAHOIO HKHT-
TeBOIO eMHicTIO JiereHb (PXKEIT) i 06'emom dopcona-
HOTO BUAUXY 3a nepiny cekyHay (ODB1) B abcomtot-
HHX 3HAYCHHSX, IIPOTE 31 3HIKEHUM CI1iBBIJHOICHHSIM
O®DBI1/DXKEJL, mwo popmye kapTuHy, O1iKdy 10 00-
CTPYKTHBHOTO, 8 HE PECTPUKTUBHOTO MAaTepHY, IO €
XapakTepHUM Ui gopociux [13].

BonHouac, sik 3a3HaueHO BUILE, (QyHKIIOHAIbHA
3aJIMIIKOBA €MHICTb, PE3EPBHUI 00'€M BHIMXY Ta 3a-
JIMIIKOBUH 00'€M y JiTel 3 OKUPIHHAM cTaOlIbHO 3HH-
XKEHi, a TOKa3HMKH, IO BiZoOpaXkaloTh HPOXIiJTHICTH
IpiOHUX JWXadbHUX MUIIXiB (30Kpema, (opcoBaHa
IIBUJIKICTh BUANXY Ha piBHI 2575 % OIKEJT), MoxyTh
OyTH 3MEHIIICH] HaBiTh 3a BiJHOCHO 30epekeHnx 6a3o-
Bux nokasHukiB ODPBI1 i ®XKEJI [11]. Iarepmperartis
OpoHXOoAMIATAIiItHOT TPOOH B IiTeH 3 OKUPIHHAM Ta-
KOX BHMara€ oOOEpeX)HOCTi, OCKUIbKH MEXaHIYHHUH
KOMITOHEHT O00CTpPYKILii He 3aBXKIH MiIIAETHCS 3BOPOT-
HOCTI MICJIA iHTaNAil OpOHXOIIaTaTopa, TOMAL SK 3a
HasiBHOCTI  CIIPAaBXHBOTO  AJIEPIiYHOTO  3amalieHHs
BiJINIOBI/Ib, SIK MIPABHJIO, € OLIBII BUPAKEHOIO [7].

Jiarnoctuka OpOHXianbHOI aCTMH B IUTHHU 3
OXKUPIHHIM € CKJIaIHIIINM 3aBJIaHHIM, HiXK Y JTUTHHU 3
HOPMAaJIBHOIO MAacoI0 TiJla, OCKUIBKY HaAJMIIKOBA Maca
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Tija cama 1o co0i 37aTHA BIUIMBATH Ha (QYHKINIO JH-
XaHHS Ta Ha CyO'€KTUBHE CHPHUUHATTS 3aIHUINKH, IO
OTICaHOo BHUIIE. Y 3B'A3KY i3 MM IIiJ 9ac 0OCTEe:KEHHS
HEOOXiTHO CBiOMO AHM(EpeHIiloBaTH CHPABKHIO
OpOHXOOOCTPYKIIIO BiJ HU3KHA CTaHIB, SKi MOXYTbH
imiTyBaTH ab0 MacKyBaTH CHUMITOMH acTMu: (i3ud-
HOTO JIEKOHIUIIOHYBaHHS, CHHAPOMY OOCTPYKTHB-
HOTO arHOe CHY, AUC(YHKIIIT TOJIOCOBHX CKJIAJIOK Ta iH-
JyKOBAHOI JIApHHT€aJIbHOT 00CTPYKILii, MOPYIICHD JH-
XaJBHOTO TaTepHy (30KpemMa AUC(YHKIIOHAIBHOTO
IUXaHHSI), & TaKOX KapAioMeTa0OIIYHUX IMOPYIICHb,
AKI TAaKO>K MOXKYTh CHPHUYHHATH 33JMIIKY IIPYU HABaH-
TaxeHHi [2].

KomMmrIiekcHa miarHOCTHYHA OL[iHKA TaKOl JUTHHHU
MIOBUHHA BKJIIOYATH peTeIbHUN 30ip aHAMHE3y 3 yToY-
HEHHSIM 4YacOBOI IOCIIZOBHOCTI IOSBH HAaUIAIIKOBOL
Macu TiJla Ta pecripaTOpHUX CUMIITOMIB, 00OB'SI3KOBY
AHTPOIIOMETPIIO 3 PO3PaXyHKOM 1HAEKCY MacH Tija 3a
BIKOBUMH IIEPLUEHTHIISIMH, alieproyioriuie oOcTe-
JKEHHSI, 00'€KTUBHY OLIHKY (YHKIIi 30BHIIIHBOTO M-
XaHHS, 32 MOXJIMBOCTI — OLIHKY 3alajeHHs JuXab-
Hux nuiixiB (FeNO, iHgykoBaHa MOKpOTa), a TaKoX
[UTECTIPSIMOBAHAN TOIIYK CYIYTHIX CTaHIB, 3MaTHHUX
CaMOCTIIHO CIIPUYMHSTH a00 MOCHIIIOBATH CHMIITOMH.
Jlume Take OaraTOKOMIIOHEHTHE OOCTEXCHHS Ma€
3MOTY YHHKHYTH K TilTOJiarHOCTHKH aCTMH, TaK 1 ii
MTOMMJIKOBOI TillepIiarHOCTUKU Ha MiJCTaBi HECTCUH-
(bIYHUX CHUMITOMIB, MTOB'SA3aHUX 3 OKUPIHHSIM.

BmumB 0XMpPiHHA HA KOHTPOJIb ACTMH Ta 3a-
rocTpeHHsl. 3HaYHa YacTHUHA JOCIIUKEHb BKa3ye Ha
acolliallifo OXHPIHHSA 3 TIPUIMM KOHTPOJEM acTMH,
MiBUIIICHOI0  MOTPE0O0 B KOHTPOIIOKYUX 1
HEBIJKJIaIHUX Mpernapartax Ta 3HIKCHOK SKICTIO
JKUTTS, TIOB'SI3aHOI0 31 3740poB'ssM . BomHouac maHi
OO0 YaCTOTH TSHKKHX 3arOCTPEHb 1 ToCIiTali3aliif 3a-
JMIIAI0THCS HEOAHOPIIHUMU: Pe3yIbTaTH OKPEMHUX J10-
CIIDKEHB PI3HATHCS 3AJICKHO BiJ BIKYy KOTOPTH, KpH-
TepiiB BU3HAUCHHS OXKHUPIHHS, TKKOCTI BHUXITHOI
acTMH Ta METO/IB OLIIHKM KOHTPOJIIO 3aXBOPIOBAHHSI.
ToMmy TBEpI)KEHHS NP0 OAHO3HAYHO BUIIMHA PU3UK
TSDKKHX 3arOCTPEHb Y BCIX JITEH 3 OKHPIHHSAM Ta acT-
MOt0 OyJ10 O IepeOiIbIIeHHIM HasiBHUX JI0Ka3iB [3].

Oco0MBOCTI BiANOBiAi Ha MPOTHACTMATHYHY
Tepamito. [lutaHHs 3MiHeHOi BimNOBiAI JiTel 3
O)KMPIHHSM Ha CTaHJIAPTHY TEPAIii0 aCTMHU € OJTHUM i3
HaWOUIbII KITIHIYHO 3HAYYIIMX aCIeKTiB mpodiiemu. Y
HU31II JOCJIiPKEHb, BKITIOYHO 3 I0POCIIOI0 i meaiaTpud-
HOIO TOITYJISIIIISIMH, TIPOJIEMOHCTPOBAHO, 1110 O0TSKEHA
OKMPIHHSAM acTMa XapaKTepU3yeThCs MEHII BHpaxe-
HOIO BIATIOBIJJII0 Ha IHTAIALINHI TNTIOKOKOPTHKOCTE-
pOiax MOPIBHSIHO 3 KJIACHYHOIO aJEPriuHOI0 acTMOIO
[2]. Cepen MOXTMBUX KIITHHHHX MEXaHi3MIB TaKoi
3HIDKEHOT YYTJIMBOCTI 10 KOPTHKOCTEPOIIiB OOTOBO-
proeTbes migBumeHa excrpecis 6imka FKBPS1 y CD4+
T-nimdoruTax, 1Mo acoIitoeTLCS 3 TIPITUM KOHTPOJIEM
acTMH caMe B JIiTe 3 OxupiHHsIM [15], a Takox
BigMiHHMH, MeHm T2-3anexxHuil npodinp 3anmaneHHs
JMXaJbHUX IUIAXIB, HA SKUH KOPTHKOCTEPOiH AII0Th
MeHII eeKTHBHO [8].

O>XHUpiHHS aCOLUIOETHCS 31 CTATHCTHYHO MEHII
BUPAXCHOIO, aJic HE BiJICYTHHOIO BiIOBIIJIIO JITCH HA
IHrJISIIHHI KOPTHKOCTEPOi I, TOMY 32 HEJIOCTaTHBOTO

KOHTPOJIFO aCTMHU TIepe]l eCKayalli€lo Teparii HeoO-
XiIHO BHWIKIIOYUTH TIOMHJIKH MiaTHOCTHKH, HEIpa-
BWIBHY TEXHIKY iHTaNAMLii, HU3bKY NMPUXHUIBHICTH IO
JKyBaHHS, HEKOHTPOJIHOBAHI TPUTEPH Ta CYIyTHI 3a-
XBOPIOBaHHSA. JIWIIIe MiciIs KOpeKii MIX YMHHUKIB J0-
LITBHO PO3TIIAAATH IMiBUICHHS IHTEHCUBHOCTI 0a3uc-
Hoi Tepamil. [2].

Poab 3Hm:kenHs Macu Tina. KoHTpons Macu Tina
€ BaXXJIMBUM KOMIIOHEHTOM KOMIUIEKCHOTO BEIEHHS
JiTelt 13 OpPOHXiaNbHOI0 aCTMOIO Ta OXKHMpiHHAM. JlaHi
paHIOMIi30BaHMX KOHTPOJIBOBAHHUX JOCIHIIDKEHb 1
CHCTEMAaTHYHHX OTJIAIB CBIAYaTh, IO KOPEKIIiS Mach
TiJla MOXX€ CIpPHATH TOKPAIIeHHIO (YHKIII JIETeHb,
KOHTPOJIIO CHMIITOMIB, (i3UYHOI TOJNEPaHTHOCTI Ta
SIKOCTI )KHUTTS, X042 BEIMINHA e(EKTY € BapiaOeNbHOIO.

BonHOYac KOHTPOJIE MacH Tifa HE PO3TILINAETHCS
SIK aJIbTepHaTHBa 0A3UCHIN IPOTHACTMATHYHIN Tepartii,
a Juuie sK ii JONMOBHEeHHs. Y JiTeil mepeBary cCiif
HasaBaTu Oe3MneyHiid, BIKOBIH KOpeKii XxapuyBaHHS Ta
MMOCTYMOBOMY IiIBUIICHHIO ()i3MYHOT aKTHBHOCTI Ii[|
MYJbTHIUCIMIUTIHAPHUM MEIUYHUM HarisiaoMm [16].

Kainiynnii nmiaxin 10 IMTHHH 3 acTMOK Ta
0KMpiHHAM. [IpakTHUHUIA aNrOpUTM BEICHHS AUTUHU
3 MiJO3pOI0 HAa TIO€NHAHHS OpOHXialbHOI acTMH Ta
OKUPIHHA JOIIEHO BHOYIOBYBAaTH IMOCIigoBHO. Crio-
4aTKy HEOOXiMHO OO'€KTHBHO MiATBEPAMTH [iarHO3
ACTMH Ha MIJCTaBi aHAMHE3Yy, KIIHIYHOI KapTHHH Ta
00'eKTHBHUX (YHKIIIOHATBHHUX JOCHIHKEHB, a HE JIHIIC
CKapr Ha 3aauuiKy. HacTymHHM KPOKOM € Opi€HTOBHE
BU3HAYCHHS MEPEBAXHOT0 (PEHOTHITY aCTMU — ayep-
TYHOTO0, HEAJIEPTiYHOTr0 uM 3MiraHoro. O0OB'I3K0BOIO
€ 00'eKTHBHA OIliHKA (hYHKIIIT JIEreHb 1 MiJIeCIpsIMOBa-
HU{ TIOIIYK CYIyTHIX CTaHiB, 3[JaTHUX BIUIMBAaTH Ha
CHMNTOMATHKY. 3aBEpIIAJIBHUM 1 MOCTIHHUM eJleMeH-
TOM MIIXOy € JUHAMiYHE CIOCTEPEXEHHS 3 PeryJsip-
HOIO TTEPEOLIHKOI0 KOHTPOJIIO aCTMH, aHTPOTIOMETPHY-
HUX MTOKA3HUKIB 1 CYNMyTHIX cTaHiB. Takwii miaxin mia-
KpECIIoe, MO JIKyBaHHS MAWTHHH 3 acTMOI0 Ta
OKUPIHHAM HE MOXe OyTH IIaOJIOHHHM 1 TOTpedye
IHAMBITyaTi3alii Ha KOXKHOMY €Talli.

BucHoBkn. OXXUPIHHS € BOKIUBUM MOTUPIKYFO-
YUM YMHHUKOM Tepediry OpoHXiaJIbHOT acTMH, BILIH-
BarOuM Ha il MeTaboIiuHi, IMyHO3anajbHi Ta MEXaHIYHi
KOMIIOHEHTH. [10€IHAaHHS CUCTEMHOTO 3anajeHHs, JI1-
CperyJisiiii aJUInoKiHiB 1 OPYIIEHb MEXaHIKN TUXaHHS
CIIPHSIE TETEPOI€HHOCTI ()EHOTHUITY ACTMH, YCKIIAIHIOE
JIOCSITHEHHSI KOHTPOJIIO 3aXBOPIOBAHHS Ta MOXE 3HH-
XKyBaTu e(heKTHBHICTb cTaHaapTHOI Teparii. Lle o0rpy-
HTOBY€E HEOOX1THICTh KOMIUIEKCHOTO Ta iHAUBITyai30-
BaHOTO MiJAXOAY /10 BEJCHHS AiTeH 3 MOEHAHHAM Opo-
HX1aJIbHOT aCTMH 1 OKHUPIHHSL.
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RENAL MANIFESTATIONS OF HEREDITARY METABOLIC DISORDERS IN CHILDREN AND
FEATURES OF THEIR EARLY DIAGNOSIS

Anomauis.

Cnaoxosi memaboniumi 3aX80PI0BANHS € BANCIUBOIO NPUHUHOIO HUPKOBO2O YPAdICEHHs Y Oimell, npu Yybomy
Xapakmep RAMONOSIMHUX 3MIH 3ANEHCUMb 610 MUNy MemaboiiuHo2o oehekmy ma NOKani3ayii ypariceHHs Heg-
POHA. Y3azanvHeno cyuacui 0aHi w000 MEXaHizMi6, KIIHIYHUX NPOSGI8, PAHHIX MapKepis [ nioxodig 00 JiacHoC-
MUKU HUPKOBO2O YPAXCEHHA NPU CNAOKOBUX MeMAabOIIYHUX 3aX60P08AHHAX Y dimell. Posenanymo yucmunos, ne-
PBUHHY 2INepOKCANypilo, MEMUIMALOHO8Y ayudemito, xeopody @abpi, xeopoby [lenma ma inwi memaboniuni no-
pyutenns. Oxapakmepu3z08aHo OCHOBHI KIIHIKO-1a00pamopHi nposeu, 30kpema cunopom PanKoHi, npomeinypiro,
aminoayudypiro, ocpamypir, negpporimiasz i negppoxanvyunos. Ilpoananizoeano anrcopummu panuboi diazHoc-
MUKU i3 3aCMOCY8AHHAM OIOXIMIUHUX, MeMAOONIYHUX, GI3VANI3AYIUHUX | 2eHemuuHUX Memoois. [liokpecnerno, wo
PaHHs emioNo2iuna eepuixayis 0ae 3mM02y CB0EUACHO PO3NOUAMU Cheyuiune ma He@ponpoOmeKmusHe iKy-
BAHHA, YNOBINLHUMU NPOSPECYBAHHA XPOHIUHOI X80pOOU HUPOK | NOKpawumu npo2ro3. Bedenna makux nayicnmis
nompeodye MyrbmuoUCYUNIiHapHo2o nioxooy.

Abstract.

Inherited metabolic disorders are a major cause of kidney damage in children, and the nature of the patho-
logical changes depends on the type of metabolic defect and the location of the damage within the nephron. This
review summarizes current data on the mechanisms, clinical manifestations, early markers, and diagnostic ap-
proaches for renal involvement in inherited metabolic disorders in children. Cystinosis, primary hyperoxaluria,
methylmalonic acidemia, Fabry disease, Dent disease, and other metabolic disorders are discussed. The main
clinical and laboratory manifestations are described, including Fanconi syndrome, proteinuria, aminoaciduria,
phosphaturia, nephrolithiasis, and nephrocalcinosis. Algorithms for early diagnosis using biochemical, metabolic,
imaging, and genetic methods are analyzed. It is emphasized that early etiological verification allows for the timely
initiation of specific and nephroprotective treatment, slows the progression of chronic kidney disease, and im-
proves the prognosis. The management of such patients requires a multidisciplinary approach.

Kniouosi cnoesa: cnadkogi memaboniyni 3axeopro8ants, YUCMUHO3, NEPBUHHA 2INepOKCANypist, X60poba
Dabpi, cunopom Panxoni, panns 0iaeHOCMUKA.

Keywords: inherited metabolic disorders, cystinosis, primary hyperoxaluria, Fabry disease, Fanconi syn-
drome, early diagnosis.

Beryn

CnankoBi  MeTa0oONiYHI  3aXBOPIOBAaHHI €
BOXJIMBOIO MNPUYMHOIO YpakKeHHS HHUPOK Y JiTeH,
OCKIJIbKW TIOPYIIIEHHSI META0OJIYHUX NUIAXIB MOXYTh
MPHU3BOANTH A0 CHENHU(}IYHOTO ypakeHHS KIyOOdKiB,
KaHaJIBIIB Ta iHTepcTHHi0. HUPKOBI TposiBH HEPigKO
BUHHMKAIOTh HAa PpaHHIX eTamnax 3aXBOPIOBaHHS i
MOXYTb ME€PelyBaTh PO3BUTKY BUPAXKESHOTO 3HIIKESHHSI
MIBUAKOCTI KIyOOuKoBOi (iybTparii, O YCKIaIHIOE
CBO€YACHE po3Mi3HaBaHHs maroorii [1].

KiinivHI MposiBM 3HAYHOIO MipOI0 BU3HAYAIOTHCS
XapaKkTepoM MeTaboJIuHOro IeeKTy Ta JOoKali3alieo
YpaKeHHS 1 MOXYTb BKJIIOYAaTH IPOTEIHYPIIO,
TyOynonatii, cunnpom @aHKOHI, He(ppPOKAIBLUHO3,
HedpomiTia3 Ta MporpecyBaHHS XPOHIYHOI XBOPOOH

HUpOK. BopHowac paHHi 1abopaTopHi MapKepy 4acTo €
Hecrienu(piYHUMHY, a HOPMaJIbHUN PiBEHb KpEaTHHIHY
HE BUKJIIOYAE I0YATKOBOTO YPaXKEHHS HUPOK.

Hupkogi mposiBU He 3aBXKAM € Mi3HIM YCKIIaIHEeH-
HSM: HE3pO3yMisia IPOTETHYPisl, TIFOKO3Ypist 32 HOpMa-
JILHOT TiiKeMii, ToJiypis, CTiHKI €IeKTPONITHI MOpY-
MIEHHS, METa0OJIYHIIA ann03, He(PpOKaIbIIMHO3, Pe-
OUANBHUI Hedpormitiaz abo mporpecyrode 3HIKEHHS
(GYHKIIT HUPOK HEpiAKO CTaloTh HEPIIMM KIiHIYHUM
CHTHAJIOM, IO JI03BOJISIE 3aIliIO3PUTH META0ONIYHYy
TIPUPO.TY 3aXBOPIOBAHHS 33/I0BI'0 /10 PO3TOPHYTOTO CH-
creMHoro ¢eHoruy [2].

Meroto cTarTi € aHaJli3 HUPKOBHX IPOSBIB craj-
KOBHMX METa0OJIIYHNX 3aXBOPIOBAaHb Y JITEH, MeXaHi3-
MiB X BHHUKHEHHS 32JIE)KHO BiJI JIOKaJi3allii ypakeHHs
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He(pOHA Ta MPAKTHYHUX ITIXOJIB IO paHHBOI JTiarHO-
CTHKHU.

OcnoBHa vactuHa. IlaTodizionoriuni me-
XaHi3MH Ta JIoKadi3anis ypa:keHHs. MexaHi3M1 HUP-
KOBOTO ypasKeHHsSI 3aJIe)KaTh Bill IPUPOAN MeTaboIid-
Horo nedekty. IIpu mi30COMHHX XBOpPOOax HaKOIH-
YEeHHS — LUCTUHO31 Ta XBOopoOi Padpi — maToreHHUi
cyOcTpaT HAaKOIMYYETHCSI BHYTPIIIHBOKIITUHHO: IIH-
CTMH Yy J30CcOMax INPOKCUMAJIbHUX TYOyJIOIMTIB,
DIiKOCQIiHrominmian B momonurax Ta enmoremnii [1,4].
Jedext MmeMOpaHHOTO TpaHCIIOPTEPa MOPYIIYE CIISIIH-
(hiuay peadbcopOIIiro OKpeMOi peUOBHHHN HE3AIEKHO Bif
BHYTPIITHBOKIIITHHHOTO HAKONMWYEHHS, (OPMYIOUN
i30mmp0BaHi 41 kKoMOiHOBaHI TyOymonarii [11]. ITpu op-
TaHIYHUX AUIEMISX CHCTEMHE HAKOIMYCHHS TOKCHY-
HOTO METa0OIITy BTOPUHHO HOMIKOKY€E KaHAIBIICBUHA
emiTesii 4epe3 MITOXOHJpialibHy auchyHKUio [9],
TOJl SIK HaJJIMIIOK €HJIOTEHHOTO OKCallaTy YTBOPIOE
KPHCTAJH, 1[0 MEXaHIYHO W 3amajbHO YIIKOMKYIOTh
KaHaJbI[ Ta iIHTepCcTUIii [3].

Jlokanizariss ypakeHHsI BU3HAaYae KIiHIYHUNA (e-
Hotun. KiyGoukoBe ypaskeHHsS MpPOSBISETHCS IPO-
TEIHypi€to, aNbOyMiHYpi€l0, TeMaTypi€r0 Ta 3HIKCH-
HsMm IK® (tumoBo ass mporpecyrodoi xBopoou Dadpi
[4]); mpokcuManbHO-KaHATIBIIEBE — TIIOKO3Ypicto Oe3
rinepriikemii, amiHoanuaypiero, Gocdarypiero, Oikap-
OoHaTypi€lo Ta TyOYJSIPHOIO MPOTETHYpi€To, MO B CY-
KymHOCTI popmye cunnpom DaHKOHI, KITaCHYHHUHN MTpHU-
KIaa skoro — nuctuHo3 [1,11]; mucranbHO-KaHAb-
[[eBeé — TMOPYIICHHSIM KHCJIOTHO-OCHOBHOTO CTaHy,
3HW)KEHOIO  KOHLEHTpaLiffHOI  3JaTHICTIO  Ta
noJiypiero. OKpeMy TpyIy CTaHOBJISTH He(POKAIbIIU-
HO3 1 HedpoJIiTia3, XapakTepHI HacaMmIepe ] s mep-
BUHHOI rinepokcanypii [3]. Lle po3mexyBaHHs 103BO-
JIsl€ BXKE Ha eTarli 3arajJbHOro aHaizy cedi Ta 6a30Boi
0ioxiMii Opi€EHTOBHO BH3HAYHTH 3a[iSHY JIAHKy He-
(hpoHa i 3By3uTH AH(EpCHIIHHIHA PSI.

Hucruno3. 1{icTHHO3 — aBTOCOMHO-pELECHBHE
3aXBOPIOBaHHsA, 3yMoBJeHe MyTalismu CTNS, o ko-
JIy€ LIMCTUHO3WH — TPAHCIIOPTEP, KU BUBOJUTH -
CTHH i3 ni3ocomu. Brpara Horo ¢yHKIIT NpHU3BOAUTH
JIO HAKOIIMYEHHS LHUCTHUHY, HAWOUIbII paHHIM 1
KJIIHIYHO 3HAYYIMM HACJiJIKOM SIKOTO € HUPKOBA JIHC-
(YyHKIIST TPOKCHMANBHOTO KaHAIBII — CHHIPOM
®dankoHi, 1m0 MaHiecTye BKe BIPOAOBK IMEPLIOTO
POKY XHTTSI MoJIiypi€to, BTparoro docdary i 6ikapbo-
Hary, rinogochaTeMidyHIM paxiToM i 3aTPUMKOIO PO-
CTY; aCUMIITOMHA aMiHOAIMIYPisi MOXe BHIIEpPEKATH
iHIII MTPOsIBY ¥ OyTH HalpaHimMM J1abOpaTOpHUM Map-
kepoM [1]. be3 mikyBaHHS ITporpecyBaHHs IPU3BOANUTD
JI0 TEpMiHATHHOI HUPKOBOI HEJOCTATHOCTI 3a3BUYai
YIPOAOBK MEPUIOTO AECSITUIITTS KUTTS, TOAL SIK CIIe-
mudidHa Tepamis IUCTEaMiHOM 37aTHA CYTTEBO
YIOBUILHUTH 1I€H MPOLEC 32 YMOBH PAaHHBOT'O BCTAHOB-
JIeHHA Aiarao3y [2].

IlepBunHa rinepokcanaypisa. B ocHoBi nmepBuH-
HOI rinepokcanypii jexars Mytanii rena AGXT, mio
CIPUYMHAIOTh JepIIUT TepOKCHCOMAaIbHOTO (ep-
MEHTY allaHiH-TJIIOKCWJIAT — aMiHOoTpaHcdepasun i
Ha/UIMIIKOBUH  €HJOTEHHUH  CHHTE3  OKcanary.
KanbLieBo-okcanaTHi KpHCTall, BIAKIaIal0UUCh Y Ka-
HaJIbISX Ta IHTEPCTULi, 3yMOBIIOIOTH He()POKAIBbIIH-
HO3 1 peruIuBHUNA HedpoJliTia3 — HalyacTinm paHHi

MPOSIBY — 3 TIOCTYIIOBHM IIPOTPECYBAHHIM 10 3HH-
ke [IIK® i, 3a TepMiHaIbHOT HUPKOBOT HEIOCTAT-
HOCTi, CcHCTeMHOro okcano3y [3]. PeumauBHUI
Hedpouitiaz ado HepPOKATBIWHO3 y IUTHHH, 0CO0-
JIUBO 32 PaHHBOTO BiKy MaHi(ecTarii 9u 00TsHKEHOTO
CIMEHHOT0 aHaMHe3y, CIIiJ| PO3IJISIATH SIK MOKJIMBUI
MIPOSIB CITaJKOBOTO METa0O0IIYHOTO 3aXBOPIOBAHHS, 110
BHUMarae BU3HAUCHHS €KCKpeLil OKcanaTy Ta TeHeTHd-
HOTO MiATBEpKEeHHS [3].

MeTuamajioHoBa anuaeMisi Ta xsopoda ®aopi.
[Ipu meTunaManoHOBIH armmemii XpOHIYHE HAKOIIH-
YeHHS TOKCHYHHX METa0OJITIB CIPHUYMHIE MIiTOXOH-
JpianbHy OTUC(YHKIIIO MPOKCHMAIEHUX TYOYIIOIHTIB i
XpOHIYHUHA TYOyJIOiHTEepCTUIiaNbHIH HeppuT i3 mo-
BUTHHHM, ajie HeyXWIbHUM 3HImKeHHM LIIK® [8]; Tou-
HMI MEXaHI3M OCTAaTOYHO He 3'ICOBaHMi, a cTa0lIbHUI
METabOJIIYHUI KOHTPOJIb PO3IIISAAETHCS SIK OCHOBHUIN
YUHHHUK NpoQiNIakTHKK mporpecyBaHHs [9]. XBopoba
®abpi — X-3ueruieHe 3aXBOPIOBAHHS, 3yMOBJICHE MY-
tarissimu GLA % medinuToM a-ramakrosugasa A, —
HacamIepe], nojouMronaris: HakonuueHHs Gb3 y
MTOTONUTAX MPOSBISETHCA MIKPOATLOYMIHYPI€IO 3 TO-
JaibIINM IPOTPECYBaHHAM [0 MPOTEIHYpil Ta 3HH-
xenrs LIK®; mepe0ir 3a3Budaii BaXKUHi y XJIOMIHKIB,
TOIi SIK Y TETEPO3UTOTHUX IiBYATOK ()EHOTHUI Bapia-
OeTpHUN Yepe3 MO3aidHy iHAKTHUBAII0 X-XpPOMOCOMH
[4]. HupxoBi posiBu pinko OyBarOTh i30JIb0BaHUMH —
THIIOBI CYIyTHI aKpomapecresii, aHTriOKepaTOMH,
cornea verticillata, — a panns miarHoctrka Mae Tepa-
MEBTHYHE 3HAYCHHS, OCKUIBKU (pepMEHTO3aMicHA Te-
pariisi ¥ Teparis manepoHaMu Haiie)eKTHBHIII 70 po-
3BUTKY 3Ha4YHOT MpoTeiHypii [4].

Inwi cnagkoBi MeTado1iuHi XBOpOOM 3 HUPKO-
BuUMH nposiBamu. JlenT-xBopoba (CLCNS, OCRL) —
X-3uerureHa TyOynomaTis 3 Ie(peKTOM CSHIOIMUTO3Y B
MIPOKCHMAIIbHOMY KaHallblli, IO MPOSBISETHCS HHU3b-
KOMOJICKYJSIPHOIO TIPOTETHYPi€I0, TiNepKaNbLiypiero
Ta He(hPOKAIBIIMHO30M; TIOETHAHHS TiMepKaNbLiypii 3
MIPOTETHYPIEIO B XJIOMYMKA O€3 rirneprnapaTupeosy € xa-
PaKTEpHOIO JIIarHOCTUYHOKO IiJIKa3KOoKw. XBOpOOU
HaKOIMYEHHsI TJIIKOTeHYy | THIy CHpUYMHSIOTH Tinep-
¢butbTpalilo 3 BTOPHHHHM  TJIOMEPYJOCKIEPO30M,
MITOXOH/IpiaJibHI 3aXBOPIOBaHHS — 3MilllaHe TyOy-
JIOIHTEPCTHIIANBHE YpaXKeHHs 4epe3 eHepropediur
emiTeniro, a CHamkoBi mopyiieHHs — (ochopHO-
KaJIbL[IEBOTO OOMIHY MOYTh NEPBUHHO IMPOSBISTHCS
¢docdarypiero un HehPOKATEIIUTHO30M 3aJI0BTO JI0 CKe-
JIeTHUX 3MiH. KIliHIYHY KapTHHY KOYKHOTO 3 ITUX CTaHIB
CIJ PO3MIANAaTH HE K IEpellik CHUMIITOMIB, a sK
HACJIiJIOK KOHKPETHOTO MOPYIIEHOTO MeTaboJiuHOro
[IUIAXY, 3aCTOCOBAHOTO IO BiANOBIAHOI MIISTHKH He-
¢pona [12].

Panni mapkepu Ta giarnoctuka. CyTTeBa ya-
CTHHA JJAOOPATOPHHUX 3MiH — HPOTEiHYpis, HU3BKOMO-
JeKyJsipHa TyOyJsipHA MPOTEiHYypis, TIIFOKO3ypis 0e3
rinepriikemii, amiHoanuaypis, ¢pochaTtypis, exeKTpo-
JITHI MOPYIIEHHS — 3'SBISETHCS 3a]JOBrO /IO 3HAYHOTO
sumkenHs HIK® [11]. HopmanbHuii piBeHp Kpea-
THHIHY HE BUKIIIOYA€E PAaHHBOTO YPA)KEHHS: BiH 3aie-
XKHTh BiJl M'130BOT Macu U TyOyJISIpHOI cekpeLii, ToMmy
Moke 3aBuiyBaTh cripasxHio LIIK®, 3okpema B nireit
31 3HIKEHOIO M'SI30BOI0 Macor0 Ha TJIi XPOHIYHOIO 3a-
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xBoproBaHHs1. [{uctatun C MEHIT 3aJIC)KHUH Big M's130-
BOI MacH, TIPOTe He € YHIBepCaTbHUM YK abCOIOTHO
cnenn(iYHIM MapKepoM dUepe3 BIUIUB 3allajcHHS i
BiJICYTHICTP OCTaTOYHOI CTaHAAPTH3aLii B PAHHBOMY
Bimi [10].

HacropoxkeHicTh 1010 CIIaJIKOBOro MeTadodiy-
HOTO 3aXBOPIOBAaHHS IIOBUHHA 3POCTATH 33 CYKYITHOCTI
O3HaK: PaHHBOTO BiKy MaHidecTalii, HE3pO3yMIJIOTO
cuHapoMy (DaHKOHI, TIIIOKO3Ypii 32 HOPMOTJiKeMil,
MO€THAHHS NPOTETHYPIT 3 O3aHUPKOBUMH (0 TanbEMO-
JOTIYHUMH, HEBPOJOTIYHUMH, JIE€PMAaTOJIOTIUHIMH)
CHUMIITOMaMH, PEIUIUBHOTO HedpoiTiasy 4u Heppo-
KaJbIIMHO3Y HEBIIOMOI €TiOJNOTi1, 3aTPUMKH (i3HTHOTO
PO3BHTKY, CTIHKHX €IEKTPOJITHUX MOPYIICHb, CIMEH-
HOTO XapakTepy 3aXBOPIOBaHHS a00 KOHCAHTBIHHOCTI
OatpkiB [8]. JKomHa 3 X 03HAK OKpPEMO HE € IiarHo-
CTHYHOIO.

JliarHOCTHYHHI aJrOPUTM MOCHIZOBHO BKIIIOYAE
KJIIHIYHY Mi103py, aHalli3 aHaMHe3y, aHTPOIIOMETPIIO,
3araJibHUM aHayli3 cedi i KiMTbKICHY OIIHKY TIpO-
TeTHypii/anbOyMiHypii,  BU3HA4YEHHS  KpEaTHHIHY,
HIK®, enexTpoiTiB i KHCIOTHO-OCHOBHOTO CTaHy, 3a
MOKa3aHHAMH — KalbIlifo Ta Qocdopy, cremudigne
MeTa0OJIYHe TECTyBaHHS (JCHKOIUTApHUNA ITUCTHUH,
eKCKpellis OKcaylaTy, aMiHOKHCIIOTH W OpTraHivHi KHC-
JIOTH), Bi3yali3alilo HIPOK Ta TCHETHYHE TSCTyBAHHS.
Judepenmiaris 3i 3HAYHO YaCTIMIAMA HAOYTHMU TIPH-
YMHAMU — MOCTIH(EKLIHHO M 11I0NaTHYHOIO IIPO-
TeTHypi€ero/reMaTypiero, aNiMEHTapHOI0 rimnep-
KaJbIIypi€lo, TOKCUYHUM CHHApoMOM @aHKOHI —
CIMPAETHCS HaCAMIIEpe/l Ha TIO€THAHHS HUPKOBHX MPO-
SBIB 13 I03aHUPKOBMMH O3HAKaMH, PaHHIM BIKOM i
CIMEHHMM aHaMHEe30M; T€HETHYHE TECTYBaHHS [O-
[UTBHE HE SK CKPUHIHT TepInol JiHil, a micis KIiHid-
HOTO ¥ 010XiMiYHOTO 3BY>KCHHS AU(EPEHIIITHOTO sy
[11].

Panns eTionoriyHa qiarHOCTHKA BiIKPHUBAE MOXK-
JMBICTh CHEIU(IYHOTO MATOTCHETHYHOTO JIKyBaHHS
— MIETHYHOI Teparii IpH OpraHiYHUX aIllHIeMisIX, IH-
CTeaMiHy NP LHUCTHHO31, (hepMEHTO3aMiCHOI Teparii
npu XxBopoOi Padpi, — e(eKTUBHICTH SIKOr0 HalBUIIA
110 hopMyBaHHS HE3BOPOTHUX CTPYKTYpPHHX 3MiH [4], a
B IO€/IHAHHI 3 HE(PPONPOTEKTUBHUMH 3aX0JaMH (KO-
PEKIlisl  €JICKTPOJITIB, KHCIOTHO-OCHOBHOIO CTaHy,
HYTPUTHBHA TMiJTPHUMKa) MaKCHMAaJbHO YIOBUIHHIOE
NPOTPECYBaHHS XPOHIYHOI XBOpoOM HHUPOK. Myib-
THUCHCTEMHHMH XapakKTep [UX 3aXBOPIOBAHb BUMarae Ko-
Op/AMHOBAaHOI B3aeMOJIl IexiaTpa, AUTAYOro Hedpo-
Jora, TEHeTHKa, (axiBisd 3 MeTabONIYHHUX XBOPOO i
nieroiora [7].

BucnoBkn. CrankoBi MeTa0OJidHI  3aXBO-
PIOBaHHS MOXXYTh ypa)kaTH Pi3HI Bigaiau He(dpoHa, a
HUPKOBI TPOSIBM HEPIAKO € IX MEepIIOI0 KIIHIYHOIO
o3Hakor0. JlabopaTopHi 3MiHH MOXYTh IEepeayBaTH
samkeHH0 [IIK®, Tomy peunmanBHuil HedpouriTias,
HeppOKaIBINHO3, cuHApoM DaHKOHI, CTiiika mpo-
TeiHypis Ta XXH HesicHoi etiornorii moTpeOyroTh
BUKJIFOUYCHHS MeTaboniyHoi maronorii. [liarHocTuka
TPYHTYETbCS Ha KOMIUIEKCHIH OIIHII KJIHIYHHUX,
010XIMiIYHHX, METAOOJIIYHHUX 1| TCHETUYHUX AHUX, PU

npoMy VUS He ciig po3rasaatd K TPUIMHHAN
BapianT. PaHHs eTionoriuna Bepudikaris, maroreHe-
THYHE JIKyBaHHA Ta HEPPOIPOTEKIis CIPHUAIOTH
YHOBITFHEHHIO MPOTPECYBAHHS HUPKOBOTO YPaXKCHHS
1 TOTPeOyYIOTh MYJIbTHANCIUILTIHAPHOTO MiIXO0IY.
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CHARACTERISTICS OF TISSUE PERFUSION IN CHILDREN WITH SHOCK AND CURRENT AP-
PROACHES TO ITS ASSESSMENT

Anomauis.

Ulokosi cmanu y Oimeii € OOHIEI0 3 NPOBIOHUX NPUYUH KPUMUYHUX NOPYUWIEHb, 30 SKUX HEOOCMAmHs 00-
CMABKA KUCHIO MKAHUHAM MOJICe WUOKO NPU3600umu 00 opeanHoi oucgyukyii. Ocobausocmi oumsiuoi 2emoou-
HAaMIKU 3YMOGIIOIOMb NI3HIO NOSGY 2INOMEH3Ll, MOMY NOPYUWEHH. MKAHUHHOL nepqhy3ii MoOX#Cymb GUHUKAMU 34~
00820 00 ii po3gumky. Y cmammi po3enanymo 83a€mM038 A30K MAKPO2eMOOUHAMIKY Ma MIKpOYUPKyiayii, a ma-
KOJiC AsUue 2eMOOUHAMIYHOL oucoyiayii, 3a K020 HOPMANI3AYIs CUCIEMHUX NOKA3HUKIE He CYNPOBOOIICYEMBCS
BIOHOBIIEHHAM KANIIAPHO20 Kpo8omoKy. IIpoananizosano ocHo6wi KAiHIYHI MapKepu 2inonepysii, ponv nakmamy
Mma Cy4acHux HeiH8asU8HUX Memooie oyiHKu, 30Kpema nepugepuurno2o nep@ysiinoeo inoexcy, POCUS i near-
infrared spectroscopy. Obrpynmosano 3nauents KOMRAEKCHOL OUHAMIYHOT OYIHKYU nephy3ii 0ns indusidyanizosa-
HOI 2eMOOUHaMiuHOi niOmpumKy dimeti i3 WOKOM.

Abstract.

Shock states in children are one of the leading causes of critical conditions in which insufficient oxygen
delivery to tissues can rapidly lead to organ dysfunction. The peculiarities of pediatric hemodynamics result in a
delayed onset of hypotension; therefore, impaired tissue perfusion may occur long before hypotension develops.
This article examines the relationship between macrohemodynamics and microcirculation, as well as the phenom-
enon of hemodynamic dissociation, in which normalization of systemic parameters is not accompanied by resto-
ration of capillary blood flow. The main clinical markers of hypoperfusion, the role of lactate, and modern nonin-
vasive assessment methods—including the peripheral perfusion index, POCUS, and near-infrared spectroscopy—
are analyzed. The importance of comprehensive dynamic perfusion assessment for individualized hemodynamic

support in children with shock is substantiated.

Knrouosi cnosa: mrxanunna nep@ysis; wok y oimeil; MIKpOYUPKYJIAYIL; 4ac KAniisapHo20 HANOGHEHHS, 1aK-

mam; POCUS; cemoounamiunuii monimopune.

Keywords: tissue perfusion; shock in children; microcirculation; capillary refill time; lactate; POCUS; he-

modynamic monitoring.

Beryn

ok y miTeit € KpUTUYHUM CTAHOM, 32 SKOTO He-
BIAIIOBIIHICTE MK JOCTaBKOIO KHCHIO Ta MeTaboJIiu-
HUMH ITOTPpeOaM¥ TKaHUH MOJKE IIBHJIKO TIPH3BECTH JI0
HEe3BOPOTHOI opraHHoi auceyHkuii. CBoeyacHe iHoro
PO3ITi3HaBaHHS YCKJIQJHIOETHCS 3ATHICTIO JUTSIYOTO
OpraHi3My TPUBAJIHMH Yac KOMIICHCYBATH 3HKEHHS Ce-
PIIEBOTO BUKHIY 32 paXyHOK Taxikapmii Ta mepudepu-
YHOI Ba30KOHCTPHKI{, MITPUMYIOUN apTepiadbHUN
THCK HaBiTh 3a 3HauHOI rimonepdysii [1].

Tomy rinmoTeH3is € Mi3HHOIO 03HAKOIO IIIOKY Ta CBi-
JIYUTD TIPO BUCHAKEHHsI KOMIIEHCATOPHHUX MEXaHI3MIB
[2]. OpienTanis nume Ha apTepialbHUA THCK MOXe
MPU3BOJHUTH 10 HEJIOOLIHKH TSHKKOCTI CTaHy, OCKUTBKH
TKaHMHHA rinonepQy3is Mo>ke PO3BUBATHCS 1IIe 3a 30e-
PEKEHOTO THUCKY Ta MPOSBISATUCS XOJOAHUMHM KiHIIIB-
KaMH, [T0JIOB)KEHIM YacoM KaliIIpHOTO HAIOBHEHHS 1
MOPYIICHHSAM cBioMocTi [3]. PaHHEe BUSIBICHHS Tilo-
nepdy3ii CTBOPIOE MOXIIMBICTh CBO€YACHOT KOPEKITil

reMOJIMHAMIYHHX MOPYIIEHb 10 PO3BUTKY JEKOMIICH-
camii. e 3yMOBIIIOE€ HEOOXITHICTE KOMIUIEKCHOI OIIi-
HKH KPOBOOOIrY 3 ypaxyBaHHSIM HE JIMIIE CUCTEMHOI
TeMOJIMHAMIKH, a i CTaHy MiKpOLMPKYJIALIT Ta TKAHUH-
Hoi nepdysii [4].

Mertoto 1i€l cTaTTi € CUCTEeMaTH30BaHUK aHai3
(i310JIOTIYHAX OCHOB TKAHWHHOI NIepdy3il y AiTed mpu
IMOKOBHX CTaHAaX, Cy4aCHUX KIIIHIYHHUX Ta IHCTPYMEH-
TaJIBHUX METOJIIB 11 OLIHKH, a TAKOXX NMPHHIUIIB KOM-
IJIEKCHOTO ¥ TWHAMIYHOTO MOHITOPWHTY BiAMOBiIi Ha
peaHiMaIliiiHy Tepario.

OcHOBHA 4YacTHHA. Y BIINOBIAL HA 3HIKEHHS
e(eKTUBHOT0 00'eMy IIMPKYJIIOIOYOi KPOBI 4H ceplie-
BOr0 BHKHJY OpPraHi3M IWTHHH aKTHUBYE ILEHTpaiza-
110 KPOBOOOIry — Mepepos3Ioil KPOBOTOKY Ha KO-
pHCTh MO3KY Ta CEpLsl 33 PaXyHOK BHPa)KEHOI Ba30KO-
HCTPHKLIi B IIKIpi, M'A3aX, IIIYHKOBO-KHUIIKOBOMY
TpakTi Ta HUpKax. Lle mosicHIOE XapakTepHy KIHIYHY
KapTUHY PAHHBOTO IIOKY: XOJOJHI, OJi/i KiHIIIBKH Ha
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T BiIHOCHO 30epekeHoi cBimomocti. BomHouac s
caMa KOMIIEHCATOPHA PEaKIisl € MPUINHOIO TeTEPOTreH-
HOCTI MIKPOIUPKYJIALIi — YacTWHA KalIIPHOTO PY-
Clla 3aJINIIAEThCA MPAKTUIHO He mep(y30BaHOO, TOMI
SK 1HIN JUITHKA OTPUMYIOTH BIiTHOCHO 30epexeHuit
KPOBOTIK, @ BESHO3HUH 3aCTii Ta HOPYLIEHHS pPEOJIoTiu-
HHX BJIACTHUBOCTEH KPOBI J0JJaTKOBO MOTipUIYIOTH Ka-
nuISpHUA 00MiH [2].

Y Mipy nporpecyBaHHs IOKY KOMIIEHCATOPHI Me-
XaHI3MH ITOCTYIIOBO CTAIOTh HEJIOCTATHIMHU: NepUQepH-
YHa Ba30KOHCTPHKIISI B)K€ HE 3[aTHA MiATPUMYBATH
HeHTpaNbHIA Tepy3ifHIUA THCK, cepIie BHCHAXKY-
€THCS BHACIIIOK TPUBAJIOTO TaXiKapIUTHIHOTO HaBaH-
Ta)XKeHHS Ta HapPOCTAIOUO] iMeMii, a MiKpOIIUPKYIIATO-
PHI TTOPYIICHHS TOTIHOIIOIOTHCS HE3aIEkKHO BiX 3y-
CHJIb TIOAO KOPEKIii MaKpOreMOAWHAMIKH. XapakTep
X HOPYIIEHb 1 MBUIKICTh IXHHOTO IPOrPECyBaHHS
ICTOTHO 3ajeXaTh BiJ TUIYy IIOKY. [Ipu rinoBonemiu-
HOMY IIOKY POBITHUM MEXaHi3MOM € a0COJIIOTHHH Jie-
(biuT 00'eMy LIUPKYITIOI0YOT KPOBI; IPU TUCTPUOYTHB-
HOMY, HaifyacTillle CenTUYHOMY, — MaTOJIOTIYHa Ba3o-
Juiaralis Ta MiBUIIEHAa CYAWHHA MPOHHUKHICTH Yy
MOEAHAHHI 3 MIKPOIUPKYIATOPHOI HC(YHKINE;
TP KapAI0T€HHOMY — IIepBUHHA HEJOCTATHICTh HACO-
CHOi (yHKIIi cepId 3 BTOPUHHHUM 3aCTOEM; IIPH 00-
CTPYKTHBHOMY — MEXaHI4Ha MEpPEeIIKo/ia KPOBOTOKY,
AK-OT TaMIIOHAJa CEepIs YW HANpYyXCHUI ITHEBMOTO-
paxc [3]. Po3yMiHHS ITUX BIIMIHHOCTEH Ma€ MPaKTUYHE
3HAYEHHS, OCKUIBKM XapaKTep MOPYILEHb TKaHWHHOI
nepdysii, a oTKe i NpiopUTeTH Teparii, 3anexaTb He
JIMIIIE Bi CTaii MIOKY, a i BiJ HOro MaToreHeTHIHOIro
THITY.

Kainiuna oninka TkanunHoi nepdysii. Kiini-
YHE 00CTEKEHHS 3aJIMIIAETHCS TEPIINM 1 HAHI0CTyII-
HIIIAM €TaroM OIHKH mepdy3ii. YacToTa cepreBmx
CKOpOYEHb Bil0Opaka€e KOMIIEHCATOPHY CHUMIIATHYHY
AKTHUBAIIIFO, OJJHAK € HECTIEIU(pIIHAM MOKa3HUKOM, Ha
KW BIUIMBAIOTh JMXOMaHKa, OlTb, TpUBOTA Ta iHIII
(haxTopu. ApTepiadbHUIA THCK € ITi3HIM i BITHOCHO He-
YYTJIMBAM MapKepoM mopyueHHs nepdysii y aireit 3a-
BISIKHM TIOTY>)KHUM KOMIICHCATOPHUM MexaHizmaMm [2].

Skicte  mepudepuuHOro IMyJNbCY Ta  HOTO
MOPIBHSHHS 3 IEHTPAJIILHUM JIal0Th OIIOCEPEIKOBAHY
iHpopMauito npo nepdy3iiHUN THUCK 1 CyAWHHUI
TOHYC, XOuYa OI[IHKa 3aJHIIAEThCS CYO'EKTHBHOIO.
XomnoxHi Ta MapMypoBi KiHIIBKM Ha TJi TEIUIOro
Tyay0a cBiT4aTh Npo NnepudepuyHy Ba30KOHCTPUKIIIIO
i meHTpamizamito  kpoBoobiry. Komip  mkipw,
MapMypoBicTb i Tepu(epUIHUH [IIaHO3 € 10JaTKOBUMH
KITIHIYHUMHM O3HaKaMH TOPYIIEHb MiKPOLMPKYJISLII.
PiBeHb  CBiIOMOCTI €  B@XKIMBUM  MapKepOM
aJIeKBaTHOCTI IiepebpansHOi nepdysii, Toai Ak aiypes
BitoOpaskae HUPKOBY Tiepdy3ito, alle € BiACTPOUESHUM
MOKAa3HUKOM 1 3aJIC)KHUTH Bi MOTepeaHboi iH(Y31HHOT
teparii [3].

Yac xanispHOTO HamoBHEHHS. Yac KamiIsspHOTO
HaroBHeHHs (capillary refill time, CRT) € npoctum i
JOCTYIIHUM MapkepoM nepudepnunoi nepgysii. 3Ha-
yeHHst CRT cyTTeBO 3anexkars BiJi METOIAMKH BUMIpIO-
BaHHs1, 30KpeMa BiJl TPUBAJIOCTI Ta CHIIN 3J]aBJICHHSI, Mi-
CIsl BHMIDIOBaHHS, TEMIlEpaTypH MOBKULIL W yMOB
ocBiTIIeHHs. ToMy JUIsl MiABHUIIEHHS BiATBOPIOBAHOCTI

pe3yJIbTaTiB HEOOXiIHA CTAHAAPTU3AIIS TEXHIKH. Y Hi-
teii ctapuie 7 auiB 3Ha9eHHs CRT > 3 ¢ 3a cranmapTu-
30BaHMX YMOB 3a3BHYail pO3IIISIAIOTH SIK ATOJIOTIYHE,
x049a pedepeHTHI MeXi MOXKYTh BiIPI3HATHCS 3aJICKHO
BiJI JTOKaJi3aIii BUMiploBaHHS [5].

Joxkasu kminigaoi 3Hauymocti CRT ortpumani
MEPEBAXHO B JOPOCIUX TMAIlIEHTIB 13 CENTHYHUM
mokoMm. Y pociimxkenai ANDROMEDA-SHOCK
cTparerisi peaHiMallii opi€eHTOBaHa Ha HOPMaJli3allifo
CRT, He npoJeMOHCTpyBaja CTAaTUCTHYHO 3HAYYILOI
mepeBaru oo 28-IeHHOI JIeTabHOCTI HOPIBHAHO 3i
CTpaTeTi€r0, OPiEHTOBAaHOIO HA JIAKTAT, OJHAK Oyia
moB'si3aHa 3 MeHIIUM 00'eMoM iH(Y3iiHOI Teparmii Ta
MIBHMIMM PUIHHEHHSAM Ba30IPECOPHOI MIATPUMKH
[6]. BogHouac ekcTpamomnsmisi OWUX pe3yNbTaTiB Ha
TeAiaTpUIHY MOMYJIMIi0 MoTpedye 00epekHOCTI.

Takum unHoM, CRT € KOpHCHUM MOKa3HUKOM JJIst
JMHAMIYHOT OLIHKM mnepudepuynoi nepdysii, omHax
HOro pe3ynbTaTH 3ajJeXaTh BiJl yMOB BUMIipIOBaHHS Ta
HE MaloTh JOCTAaTHHOI YYTJIMBOCTI ¥ crerugidHOCTI
JUTS. BUKOPUCTAHHS K CaMOCTIHHOIO JiarHOCTHYHOIO
kpurepito. Y aiteit CRT nmouineHo iHTEpnpeTyBaTtu B
CYKYITHOCTI 3 IHIIAMHA KIIHIYHUMHA Ta
TeMOIMHAMIYHUMH TTOKa3HUKaMH [S].

Jlaktat sx mapkep rimomepdysii. [ligBumeHHS
KOHLICHTPAILIi] JIaKTaTy MPH IOKY TPaJULiHHO OB’ S3Yy-
IOTh 13 TOPYIICHHIM OaaHCy MiX JOCTaBKOIO Ta IMOT-
peboo TKaHUH y KUCHI. 32 YMOB HEJIOCTATHBOT OKCHIE-
Hallii mipyBaT 4acTKOBO METa0O0Ji3y€eThCs JI0 JIAKTATY,
10 MOX€ MPU3BOJUTH JI0 HOTr0 HAKONUYEHHS B KPOBI.
BopHouac rinepnakTaTeMis HOpH KPUTHYHHX CTaHAX
Mae GaraTodakTopHy IPUPOJY i HE 3yMOBJIEHA BUKITIO-
YHO TKAHMHHOK TiNOKCielo. [i BUHMKHEHHIO TaKoX
CIIPHSAIOTH TIOPYIISHHS IEYiHKOBOTO Ta HUPKOBOTO KJIi-
peHCy INakTaTy, [-aIpeHepridyHa CTHMYIAIIS aepoo-
HOTO TJIKOJNI3y Ta iHImI MeTaboniyHi MexaHi3mu [7].
Otxe, MiABHIIEHHS KOHICHTPAIIii JIAKTaTy HE € CIIeIH-
(ivHAIM MapKepoM TKaHUHHOI Timonepdysii Ta moTpe-
Oye iHTepIpeTalii B KOHTEKCTI KIIHIYHOI KapTHHH 1 1H-
HIMX TOKA3HHUKIB Tepdy3ii.

BisblIy MPOrHOCTHYHY IIHHICTB, HIXK O/IHOpPa30Be
BM3HAYEHHS, MOXE€ MaTH  OIIHKAa  JIWHAMIKH
KOHIEHTpAIll JIaKTaTy - JIaKTaT-KIIpeHcy, SKUH
XapakTepu3ye 11 3MiHy B 4aci y BiANOBiIb Ha TEpaIlilo.
[IpocriekTHBHE KOTOPTHE IOCHIDKEHHS JiTei 13
TSDKKHAM CETICHCOM 1 CENTHYHMM IIOKOM I10Ka3ao, 110
JUHAMIYHI MMOKa3HUKH, 30KpeMa 3MiHa KOHIICHTpAIii
JIAKTATy MPOTATOM IEPIINX 6 TOIUH Ta HOTro KIIpeHc,
TICHIIIIE acOLiIOBAINCS 3 JIETAJIBHICTIO, HK II0YaTKOBE
3HAYCHHS MPH rocritanmizamii [8].

Jdiype3 Ta iHmi Mapkepu opranHoi mepdys3ii.
Hiypes €  KIIHIYHO  BaXJIWBHUM, X04a I
OTIOCEPEIKOBAHUM MapKepOM HHUPKOBOI mepdy3ii:
3HIKCHHS HUPKOBOTO KPOBOTOKY Ta aKTHBAIlis PEHiH-
aHTIOTEH3WMHOBOI  CHCTEMH y  BIiJMOBiAb Ha
TiMOBOJIEMII0 YW  3HIKEHWH  CEepUEBHA  BUKH]
TIPU3BOJIATE JI0 OCHIIEHOT peabcopOuii HaTpiro 1 Boxu
Ta BIANOBIJHOTO 3MeHIIEHHS 00'emy ceui. Ouirypis
TIPY LOIOKY, TAKUM YMHOM, BiJI0Opa’ka€ KOMIIEHCATOPHY
peakuilo HUPKM Ha CHCTEMHY rinonepdysito, a
BiTHOBJICHHSI aJICKBATHOTO Jiype3y Y BIJIIOBiIb Ha
Tepartilo € OJAHUM i3 BU3HAHMX KIIHIYHHUX OPIEHTHPIB
ycminHoi pecycnmrartii [1,2].
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OOMexeHHS IbOTO IMOKa3HKKa MOB'sI3aHI Mepeay-
CiM 13 4aCOBOIO 3aTPUMKOIO: IS JOCTOBIPHOI OIIHKH
TUHAMIKH Aiype3y MoTpibeH NeBHHH mepio] crocTepe-
JKeHHS, 110 POOHUTH HOTO HETPHUIATHUM JJISI MHTTEBOI
OIIHKK eQeKTHBHOCTI BTpydaHHs. Kpim Toro, Ha miy-
pe3 BIUIMBAaE HONEpeqHs Tepamiss — BBEIeHI Jiype-
THKH, 0OCST 1 TeMI monepeaHboi iHdy3ii, a Takok Cy-
IyTHS HUPKOBA [IATOJIOT1sI, IO YCKJIAIHIOE IHTepIpeTa-
IO ObOro IOKa3HUKa 130Jb0BAHO BiJ KIIHIYHOTO
KOoHTeKcTy. Cepest IHIIMX JOCTYIHUX MapKepiB OpraH-
Hoi ep¢y3ii BapTo 3ramaTH piBeHb CBiIOMOCTI, IO Bi-
nmobpaxae nepedpanbHU KPOBOTIK, IEpUPEPHUIHY Te-
MIepaTypy KiHIIBOK K iHAWKaTOp MIKipHOI mepdys3ii,
a TaKOX IICHTPAJIbHY BEHO3HY CaTypallilo, sSKa 3a HasB-
HOCTI IIEHTPaJIbHOTO BEHO3HOT'O JOCTYITY JA€ OIOCepe-
JIKOBAHE YSIBICHHS PO OaJaHC MiX JOCTAaBKOIO Ta CIIO-
JKUBAHHSM KHUCHIO HA CHCTEMHOMY piBHi [1].

[epudepuunnit nepdysiiinuii ingekc. Iepude-
puunuii nep¢ys3iHui iHnekc (peripheral perfusion
index, PPI, abo PI) po3paxoByeThCst Ha OCHOBI CHTHAITY
MYJIbCOKCUMETPIT K CIIBBIIHOLICHHS MyJIbCYIOUOTO Ta
HEeIyJbCYIOUOTO KOMIIOHEHTIB CBITJIOBOTO CHTHANY.
IMoxa3uuk BimoOpaxkae mepupepuIHNi KPOBOTIK 1 Ba-
30MOTOPHHUH TOHYC y AUISHII PO3TALIyBaHHS AaTIUKa
[9].

IlepeBaroro PPl €  moxmuBicTh  Horo
Oe3mepepBHOTO  HEIHBa3MBHOTO  MOHITOPHHTY  3a
JIOTIOMOTOI0  CTaHJAPTHOTO  IYJIECOKCUMETPUYHOTO
obnasHanHs. BopmHowac — 3HAa4YeHHS — MOKa3HUKA
3aJIeXxarh BiJl TEMIIepaTypH KiHIiBKH, Ba30MOTOPHOTO
TOHYCY Ta SIKOCTI CHTHaly, a pYXOBi apredaktu
MOXYTh CYTTEBO BIUIMBATH Ha pe3yibTar [9]. Uepes
3HAaYHy MDKIHIMBiIyaJibHy BapiabenbHicTh  PPI
JIOLUJIBHIIIIE OILIIHIOBATH B JIMHAMIII], HiX
OpieHTYBaTHCS HA yHiBepcaJbHE MOPOTOBE 3HAYCHHSI.
Takum grHOM, PPI MOXe OyTH KOPHCHUM JOJATKOBUM
MOKAa3HUKOM TepudepudHoi mepdysii, omHaK He
3aMIHIO€ KJIIHIYHOT OI[iHKH.

MapMypoBicTh HIKipH Ta TeMIIEpaTypHUU Tpai-
€HT. MapMypoBiCTh LIKIpH € KIITHIYHUM IIPOSIBOM IIe-
pudeprnyHOi Ba30KOHCTPHKIII Ta MOXE OLIHIOBATHCS
3a I0MoMOrorw mottling score, sikuii XapakTepHu3ye IMo-
HIMPEHICTh 3MiH 3a0apBIIeHHS WIKIpH. Y JOPOCIHX Ia-
I[IEHTIB 13 CENITUYHUM IIOKOM BHII[Aa BUPAKEHICTh Map-
MYPOBOCTI aCOLIIOETHCS 3 TSHYKUUM I1epediroM i BUIIOO
JIETAJILHICTIO, TO/I 5K 11 3MEHIIEHHS B JUHAMIII IOB'SI-
3aHe 3 KpallluMH pe3yibTaTtaMu JiikyBaHHs [10].

LenTpansHo-TIEpHpEepUIHIIA TeMInepaTypHuil
TPaJlieHT BU3HAYAIOTh SIK PI3HUIIIO MK TEMIIEPaTypoio
Tyny6a Ta Kinmisku. Moro 36iabireHHs Mosxke BinoOpa-
XKaTu neprupepuIHy Ba30KOHCTPHUKIIIIO B YMOBAX MOPY-
mreHHs nepgysii. OOuaBa MOKa3HUKH NOTEHIIHHO MO-
KYTb BUKOPHCTOBYBATHCS JJIs OL[IHKU TSDKKOCTI LIOKY
Ta IWHAMIKH CTaHy MaIli€HTa, OJHAK iX 3aCTOCYBaHHS B
JiTell 0OMEKeHe HENOCTAaTHHOIO CTaHAAPTHU3AIIEI0 Ta
nepeBakaHHIM JI0Ka3iB, OTPUMAHUX Y TOPOCITHX Talli-
eHTiB. BikoBi 0co0nuBOCTI epudepuaHOro KPOBOTOKY
1 TepMOpeTyJIsLii 10aTKOBO yCKIIaHIOIOTh IHTEpIIpe-
TaIlF0 WX IMOKA3HUKIB Y MeiaTPUIHIH MTOIYJISIIIi.

VYibTpa3BykoBa olliHka remoanHamiku. Point-0f-
care ultrasound (POCUS) € BaxiMBUM JIONIOBHEHHSIM
JI0 KJIIHIYHOT OI[IHKH JUTHHHM 13 IIIOKOM, OCKIJIBKH JIA€

3MOTy 0e3MmocepeIHbO OIIHIOBATH CTPYKTYPHI Ta (yH-
KIIIOHAJBbHI TIapaMeTpH CeplieBO-CYANHHOI CHCTEMU B
peansHOMY 4aci. okycoBaHa exokapaiorpadist 103Bo-
JIi€ OUIHUTH CHCTOJIYHY (YHKIIIO MUTYHOUKIB, IXHI
pO3MipH, HasIBHICT ITEPUKAPAIaIbHOTO BUIIOTY Ta HE-
IpsiMi  O3HAaKW 3MiH BHYTPIIIHBOCYAMHHOTO 00'eMy.
VYipTpa3sByKOBE JOCIIJUKEHHS JIEreHb JONoMarae BH-
SIBUTH IHTEPCTHLIANEHIH HAOPSK 1 03HAKH JIETEHEBOTO
3aCTOI0.

OriHKa AiameTpa HUKHBOT TOPOKHUCTOT BEHH Ta
HOro AuXalpHWX 3MiH MOXE HaJaBaTH JOAATKOBY
iHpOpMaLilo MO0 BOJEMIYHOTO CTaTyCy, OJHAK ii
pe3ynpTaTH  3aleXaTh Bil PEXKAMY BEHTHIIAMLIL,
BHYTPIIIHFOYEPEBHOTO THCKY Ta IHIMHX (HaKTOpiB.
Tomy XKOJEH OKpeMHUH yJIbTPa3ByKOBHUH MapaMeTp He
CITiT BUKOPHUCTOBYBAaTH SK CAMOCTIMHHH KpHUTepii
Bonemii. OcHoBHa 1iHHicTE POCUS mnomsirae B
KOMILUIEKCHI# OIHIII TeMOJUHAMIYHOTO MPOLII0, 110
JorioMarae BU3HAYUTH HMOBIpHMH MEXaHi3M MIOKY,
CIpsIMYBATH TEPaIlilo Ta OLIHUTH 11 eekTuBHICTH [13].

Posmpennit reMoarHaMiqHU MOHITOpUHT. Y
Jitedt i3 pepakTepHUM IIOKOM, KOJW KIIHIYHOI OLi-
HKM Ta 0a30BHX METOMAIB MOHITOPHHTY HEIOCTATHHO
JUISl BU3HAYCHHS TAKTHUKH JTIKYBaHHS, MOXKE 3aCTOCOBY-
BaTHCSl PO3MIMPEHUH TeMOIMHAMIYHMHA MOHITOPHHT.
BiH MOXe BKIIIOYaTH BH3HAYCHHS CEPIIEBOTO BHKHAY
Ta iHJIEKCY, CHCTEMHOTO CYANHHOTO OTIOPY, LIEHTPAIb-
HOT BEHO3HOI caTypallii kiucHio (ScvO2) Ta BEHO3HO-ap-
TepianbHOI pi3HUII 3a ByryiekuciauM razom (APCO»).
Bubip Metony 3anexuTh BiJ KJIIHIYHOI CHTYalil, g0cC-
TYMHOTO 00JIaTHAHHS Ta TOCBIly IEPCOHATY; PYyTHHHE
3aCTOCYBaHHS TaKMX METOJIB Yy BCiX MAI[i€HTIB i3 110-
KOM He pekomeHaoBaHe [12].

ScvO: BimoOpaxae CIiBBiTHOMICHHS MiX JIOCTaB-
KOIO Ta CIOXHMBAaHHAM KHCHIO. HU3bKI 3HaueHHS MO-
XKYTh CBIAYMTH TPO HEJOCTATHIO JIOCTaBKYy KHCHIO,
TOJIi STK HOPMaJIbHi 200 BHCOKi 3HAUEHHS HE BUKIFOYa-
I0Th TIOPYIIEHb TKAHWHHOI Mepdy3ii, 30KkpeMa npH ce-
NITHYHOMY IIOKY Yepe3 NOPYIICHHS eKCTPaKIii KHCHIO.
APCO: Moe 10JaTKOBO XapaKTepH3yBaTH a/leKBaT-
HICTh CHCTEMHOT0 KPOBOTOKY. BomHouac mi mokas-
HUKH MalOTh O0OMEXeHY CrenudidHicTh i MOTPeOyIOTh
KOMILJICKCHOT IHTepIpeTallii, TOMy PO3IMIHPEHHIA TeMO-
JUHAMIYHUNA MOHITOPUHT IOIUJIHHO 3aCTOCOBYBATH BH-
01pKOBO y CKJIQJIHUX KIIHIYHUX cuTyauisx [13].

Cy4acHi migxoau 10 ONiHKH MiKpPOIUPKYJISILII.
[psma Bi3yamizamiss MIKpOIMPKYJISMIi 32 TOMOMOTOI0
CyOJHrBaIbHOT BiZIEOMiKPOCKOITi1, 30KpemMa
texHouoriit sidestream dark-field (SDF) ta incident
dark-field (IDF) imaging, mae 3mory Ge3mocepeaHbo
OILIHIOBATH KaNmUIAPHUA KPOBOTIK 1 IIUIBHICTH
nepdy3oBaHnx cyauH. [loCTiKeHHS B HeXiaTpUIHIN
TOMYJIAIIT TEeMOHCTPYIOTh MOMJIMBICTH 30€pesKeHHS
NOpPYIIEHb MiKpPOLIMPKYIISIii HaBiTbH micns
HOpMaJtizaIlii MakKporeMOANHAMIYHUX ITOKa3HHUKIB, 10
MiITBEPIKYE KOHIIEIL FO reMOoInHaMIYHOT
muckoprnantHocti  [11].  BomgHowac 3acTocyBaHHS
METOJy  OOMEXeHEe  TEXHIYHOIO CKJIaTHICTIO,
JOCTYITHICTIO o0nagHaHHsS Ta HEOOXIIHICTIO
CreliabHO]I MiATOTOBKHU IIEPCOHAITY.

Near-infrared spectroscopy (NIRS) €
HEIHBa3MBHMM  METOAOM  Oe3nepepBHOI  OLIHKH
perioHapHOi  TKaHWHHOI  OKCHTIeHallii, 30KpeMa
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nepeOpasbHOT  Ta comarndHoi. He3Bakaroun Ha
MOTEHIIMHY I[HHICTh IS MOHITOPHHTY TKaHWHHOI
nep¢ysii, Horo ponp y pyTHHHOMY BEACHHI HiTeH i3
IIOKOM 3QJIUIIAE€ThCS HEBU3HAYEHOIO Yepe3 TEXHIUHI
0OMe)XEeHHS Ta HEJOCTATHICTH JOKAa3iB 10O BIUIUBY
Ha KiiHiuHi pesynbTati [10]. Takum unnom, SDF/IDF-
Bizeomikpockomisi Ta NIRS Hapasi posrismarorscs
MEepeBaXHO  SIK  JIOJaTKOBI ~ METOAM  OLIHKHU
MIKpOLMPKYJIALI] Ta TKAHWHHOI OKCHTIeHallil, a He K
YHIBEpCAJIbHI CTaHAAPTH MOHITOPHHTY.

KomniekcHa omiHka TkaHuHHOT mnepdys3ii.
Oninka repdy3ii npm MoKy y AiTeil Mae IpyHTYBaTHUCS
Ha IHTerpamii KIIHIYHWX O3HAK, pIBHA JIAKTATY,
niypesy, nepupepnaanx Mapkepis, graanx POCUS Ta,
32 TOKa3aHHSAMH, PO3IIMPEHOTO T'eMOJUHAMIYHOTO
MoOHiTOpHHTY. [lpmHIMIIOBE 3HA4YEHHS Mae cepiliHa
OLliHKa TIOKa3HWKIB Yy JuHamini. 3MiHa IX 3HaYeHb
NpOTATOM  pecycuMTamii Jae 3MOry BH3HAYHUTH
BIJIMIOBiZIb Ha TEpAIil0 Ta CBOEYACHO CKOPHUIYBAaTH
TaKTHKY JIiKyBaHHs. JKoZeH OKpeMHil NOKa3HHK HE €
JOCTaTHIM JUIs TOBHOI XapaKTEPUCTHKU CTaHy
nepdysii, Tomi sSK IX KOMIUIEKCHAa IHTepHpeTaris
JTO3BOJISIE TOYHIIIE OLIHUTH TeMOANHAMIYHIHA PO ik
Ta epeKTUBHICTH Tepartii [4].

Ouinka Bignosiai Ha peanimaniliny Tepamiro.
EdextuBHiCT, peaHiMaIiitHOl Tepamii TpH  IIOKY
OIIHIOETHCS 332 IMHAMIKOIO THX CAMHX ITOKA3HUKIB, K1
BUKOPHUCTOBYBAJINCST Ul TEPBUHHOI J[IarHOCTHKH:
CKOPOYEHHsS  4Yacy  KamUIIpHOrO  HallOBHEHHS,
HOTETUTIHHS KiHIIBOK, MOKpAIleHHs SKOCTI
neprQepuIHOro MyJbCy, HOPMai3alis apTepiabHOTO
THUCKY, TPOSICHEHHS  CBIZIOMOCTI,  BiJHOBJICHHS
aJIEKBATHOTO JIiype3y, 3HWKEHHS Ta KIIPEHC JIaKTaTy,
migBuiieHass PPI, a 3a HasBHOCTI MOXJIHMBOCTI —
CHpusATIMBA JOWHaMika mokasHukiB POCUS i
CEepIICBOTO BUKUAY YU CEPIEBOTO iHIEKCY [8].

[TpuHOIMTIOBO BaXXIMBO PO3YMITH, IO HOKpa-
IIEHHS OJTHOTO OKPEMOT'0 NMOKA3HHUKA HE 3aBXKAN O3Ha-
4yae TIOBHE BiTHOBJICHHS TKaHWHHOI nepdy3ii. Hopma-
J3ais apTepiaJbHOr0 THCKY MOXe BiJOyTHCS paHile
3a BiZIHOBJICHHS] MIKPOLIUPKYJIsLii, a Cy0'€KTUBHE MOK-
palieHHsI KOJIbOPY HIKIpH HE BUKIIIOYAE 30eperKeHoT Ti-
nepJakTaTeMil 4u CTIHKOTo 3HIKeHHs Aiype3y. Came
TOMY OIliHKa BIAMOBI/Ii Ha Teparmiro MOBHHHA OyTH Ha-
CTUIBKH K KOMIIJIEKCHOIO, sIK 1 IEpBUHHA JIIarHOCTHKA,
— 3 Y3TO/KEHUM aHaJli30M KUIBKOX He3aJIeKHHUX I10-
Ka3HUKIB, a HE OpIEHTALIIEI0 HA HOpMaJIi3alilo 0JHOTO
3 HHX SIK Ha KiHIIEBY MeTy peaHimanii [4].

BikoBi ocobnmBocti ouinku nepdysii y miTel.
OrmiHka TeMOIAMHAMIYHOTO CTaHy B JAiTedl MOTpeOdye
BpaxyBaHHS 3HAYHOI BiKOBOI (i3ionorianoi Bapiabens-
HocTi. PedepeHTHI 3Ha4eHHS 4acTOTH CEPLEBUX CKO-
POYEHB 1 apTepiaIbHOTO THCKY CYTTEBO BiPi3HAIOTHCS
Y HOBOHAPOKEHHUX, HEMOBJIAT, AiTEH TOMIKITHHOTO Ta
HIKUJIBHOTO BIKY, TOMY 3aCTOCYBaHHS €MHUX KpHUTE-
piiB 6e3 ypaxyBaHHS BiKy MOKe IIPHU3BOANTH 10 XHOHOT
iHTeprperanii [2]. Bikoi ocobmmBocti mnepudepuy-
HOT'O CYZIMHHOTO TOHYCY Ta TEPMOPETryJIsiii TaK0oXK MO-
JKYTh BIUIMBATH Ha OILIIHKY TaKMX MOKa3HUKIB, sk CRT
1 TemIeparypa KiHIliBOK.

Y HOBOHApOJUKEHHX JOAATKOBOTO 3HAYCHHS
Ha0yBalOTh OCOOJMBOCTI IEPEXiTHOTO KPOBOOOIry Ta
(yHKIIOHYBaHHS (DETANBHHUX IIYHTIB, 10 HEOOXiITHO

BpaxoBYBaTH IiJi Yac exokapmiorpadigyHoi OIliHKH.
PedepenTHi 3HaUCHHS TeMOIWHAMIYHHX TapaMeTpiB
TaKOX 3aJIe’KaTh BiJl MacH Tina Ta BiKy qutuHu. OTKe,
iHTEepHIpeTaNis TTOKa3HHKIB nep¢ysii Mae
3IIACHIOBATHCS 3 YpaXyBaHHIM BiIIIOBiTHUX BIKOBHUX i
AQHTPOIIOMETPUYHUX HOPM Ta KIIIHIYHOTO KOHTEKCTY
[3].

BucnoBku. TkannHHa rinonepdysist € KIFOYOBOO
11aTo]i310JI0TIYHOIO JTAHKOIO LIIOKY Y AiTeH Ta BU3HAYAE
PU3MK TIPOTPECYBaHHSA OO0 OpPraHHOI AMCQYHKIIT.
HopmampHuii apTepiaipHHI THCK HE BHKIIIOYAE
MOpYIICHb TKAaHWHHOI mepdy3ii, OCKIIBKH 3aBISIKH
MTOTY>KHUM KOMITEHCATOPHUM MeXaHi3MaM TillOTeH3is €
IT3HBOIO 03HAKOIO IIOKY. Tomy OIliHKa
TeMOJMHAMIYHOTO CTaHy HE TOBHHHA IPYHTYBaTHCS
BUKITIOYHO HAa MaKpOTEMOAWHAMIYHUX ITOKAa3HUKAaX.
Kniniyni mapkepu nepudepuuHoi nepdysii, 30kpema
Yac KaliJsIpHOTO HAIIOBHEHHS, TEMIEpaTypa KiHIIBOK,
SKICTb IyNbCY, piBEHb CBIIOMOCTI Ta Jiypes,
3aJIMIIAIOTHCS OCHOBOIO MEPBMHHOI OILiHKHW. JlakTrar,
nepudepuunnii nepdysiitauii innexc, POCUS, NIRS
Ta 1HII CyYacHi METOIU MOXYTh JONOBHIOBATH
KJIIHIYHE 0OCTEXEHHS, OQHAK KOXKEH 13 HUX Ma€ IEeBHI
OOMEXEHHs Ta HE MOXE CaMOCTIHHO BH3HAYaTH
aIeKBAaTHICTh TKAHUHHOI epQys3ii.

TakuM YMHOM, ONTHMAIBHHAM IIJXOJOM € KOM-
IUIEKCHA Ta AWHAMIiYHA OmiHKa repdysii 3 ypaxyBaH-
HSIM BiKy IUTHHH, THIy IIOKY Ta KJIiHIYHOI CHTyaril.
CepiiiHe 3icTaBieHHs KIHIYHUX, TaAOOPATOPHUX Ta iH-
CTPYMEHTAJIbHUX MOKA3HUKIB JJO3BOJISIE CBOEYACHO BH-
SIBJISITU TIEPCUCTYI0UY Tinonepdy3ito, OI[iHIOBATH Bij-
HOBi/Ib HA TeMOJIMHAMIYHY Tepamiio Ta IHIUBILyatizy-
BaTH IOJAJIBIIY JIKYBaJIbHY TaKTHKY.
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HEMODYNAMIC DISORDERS IN CHILDREN IN CRITICAL CONDITIONS AND MODERN AP-
PROACHES TO THEIR CORRECTION

Anomauis.

Temoounamiuni nopyutenns € npogioHoI0 JIAHKOI0 namoz2ene3y KpUmuyHux cmawis y oimeti i 3yMOGI0I0Mb
MKAHUHHY 2inonep@ysiio ma noaiopeauty ouc@yukyio. Memoro 02130y 6yn0 y3a2aroHumu cy4acHi nioxoou 0o
OYIHKU Ma KOpeKyii yux nopyuiens y oimei i3 kpumuunumu cmanamu. Iloxazano, wo apmepianbHutl MUcK He €
docmamHim Kpumepiem a0eKk8amHocmi 2eMOOUHAMIKY, a i OYIHKA MA€ IPYHMY8AMUCA HA KOMNAEKCE KIIHIYHUX §
nabopamoprux osHax nep@ysii. Ilpakxmuuna HO8U3HA 02740y NOA2AE 8 OOIPYHMYBAHHI Yilb-OPIEHMOBAHO20
KAIHIYHO20 aneopummy: usgieHHs cinonep@ysii, obepesicna inghysiiina npoba, 8a30aKmueHa NIOMpumMKa 3a no-
mpebu ma 0008's13K068a NOBMOPHA OYIHKA 8i0N06I0I Ha NiKYy8aHH: i3 3acmocyeanuam POCUS.

Abstract.

Hemodynamic disturbances represent a key pathogenetic link in critical illness in children, leading to tissue
hypoperfusion and multiple organ dysfunction. The aim of this review was to summarize current approaches to
the assessment and correction of hemodynamic disturbances in critically ill children. Blood pressure alone is
shown to be an insufficient criterion of hemodynamic adequacy; assessment should rely on a combination of clin-
ical and laboratory perfusion markers. The practical novelty of the review lies in outlining a goal-directed clinical
algorithm: detection of hypoperfusion, cautious fluid challenge, vasoactive support when required, and mandatory

reassessment of treatment response using point-of-care ultrasound.

Knrouosi cnosa: cemoounamiuni nopywenns, Kpumuyni cmanu;, Oimu, mKaHuHHA nepqhysis; wok; ingysiina

mepanis; 8a30aKMUEHA NIOMPUMKA.

Keywords: hemodynamic disturbances; critical illness; children; tissue perfusion; shock; fluid therapy; vas-

oactive support.

Beryn. KputnuHi cranu y giteit — cercuc, TsShKka
TpaBMma, KapioXipypridyHa natoJoris, TuxaibHa Hello-
CTaTHICTh — CYNPOBO/KYIOTHCS TOPYIIEHHSIMH CUCTE-
MHOT Ta perioHapHoOi reMOJMHAMIKH, SIKI BU3HAYalOTh
nepeOir 1 HacliJK{ 3aXBOpIOBaHHs. | eMomuHamiuHa
HecTaOUIBHICTB Y ANTSYOMY Billi Ma€ BIacHi ¢i3ionori-
YHI OCOOJIMBOCTI: BHCOKa YacTOTa CEpIEBUX CKOPO-
YeHb, 00MEXEHUI pe3epB yIapHOro 00’ €My, 34aTHICTh
TPUBAJIO MiATPUMYBATH apTepialbHUI THCK 32 PaXyHOK
KOMITCHCATOPHOI Ba30KOHCTPHUKIIIT HaBITh HA TJIi CYTTE-
Boro aedimury mepdysii [1; 4]. e 3ymoBimtoe mizHe
KJIIHIYHE BUSIBJICHHS ILIOKY Ta PU3UK HIBHIKOI JIEKOM-
rneucari.

KirouoBoro maToi3ionorivHo0 JaHKOI KPUTHY-
HUX CTaHiB € TKaHWHHA rinonepdysis, sKa IpU3BOANUTH
JI0 KICHEBOTO 0OPTY, MiTOXOH IpiabHOI ANCHYHKIIT Ta
IporpecyBaHHs NOJiopraHHoi HenxocratHocTi [3; 7].
CBoeuacHa imeHTH(IKANiS TEMOJUHAMIYHHX TOPY-
IIeHb Ta [IECTIPSIMOBaHa KopeKuis nepdysii 3anumia-
I0ThCSl BU3HAYAIBHUMHU YMHHUKAaMH BYDKUBAHHS JiTEH
Yy KPUTHYHOMY CTaHi, 110 3yMOBIIIOE aKTYaJIbHICTh y3a-
TaJIbHCHHS CyYaCHUX MIAXOJIB O TIarHOCTHUKY Ta JIi-
KyBaHHS IUX HOPYILICHb.

Mertoto poboTu OyJI0 y3aralbHUTH CyYacHi AaHi M0a0
OIIIHKYA T€MOJMHAMIYHHUX MOPYIICHb Ta MiIXOMIB 10 1X
KOpEKIIii y AiTeil i3 KpUTHYHUMHU CTAHAMH HA OCHOBI
aHai3y MKHAPOJAHUX KJIIHIYHUX HACTAHOB 1 pe3yJibTa-
TIB Cy4aCHUX JIOCIIIPKEHb.

OcHoBHa yacTuHA. ['eMoqMHAMIYHI TTOPYIIEHHS
Ta 1X OLIHKA. AJEKBAaTHICTh CUCTEMHOI reMOIMHAMIKHA
BU3HAYA€ETHCS B3aEMOJIEI0 YOTHPHOX CKIIAJOBUX: Cep-
LIEBOr0 BUKHUJY, CYIWHHOTO TOHYCY, IlepeJHaBaHTa-
KEHHsI Ta nep¢y3iiiHoro THCKy. CeplLeBHid BUKU/ 3aj1e-
KHUTh BiJI 4YaCTOTH CEPLEBHX CKOPOUYEHb 1 YIApHOTO
00’eMy, SIKHiA, CBOEIO YEeprol0, BH3HAYAETHCS MEPE.-
HABaHTAXXCHHSAM, CKOPOTJIMBICTIO MiOKapjaa Ta IiCIs-
HaBaHTAXECHHAM. Y TiTel paHHBOTO BiKYy CEpIEBHI BH-
KHJ 3HAYHOIO MIpOI0 XPOHOTPOITHO3AJICKHUN depe3
oOMexeHy 3/1aTHICTh MioKapAa 301IbIIyBaTH yaapHUil
00’em [4; 6]. CyauHHHII TOHYC BHM3HAYa€ PO3MOALT
KPOBOTOKY MDK OpraHaMy Ta HiITpUMaHHA Iiep-
(y31HHOTO THCKY, 110 IOPIBHIOE PI3HULI MK CepeaHIM
apTepiaJbHUM THCKOM 1 HEHTPAJILHUM BEHO3HUM THC-
KOM.
KiiniyHa OIiHKa TeMOJUHAMIYHOI HECTAOLIBHOCTI Y
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JTEH TPYHTYEThCS Ha KOMIUIEKCI O3HaK: apTepiaib-
HOMY THCKYy, YacTOTi CEpIEBUX CKOpOUYEHb, dYaci
KallJIIPHOTO HANOBHEHHSI, TEMIEpaTypi Ta KOJIBOPi
IIKipW KiHIIBOK, TeMMi Aiype3y, piBHI CHpPOBaTKOBOTO
JAKTATy Ta cTaHi cBigomocti [1; 5]. Yac kamingpHOTO
HAIIOBHCHHS Ta CTaH nepudepuuHoi nepdysii Bigoodpa-
JKAIOTh MIKPOLMPKYJISITOPDHUA KOMIIOHEHT IIOKY 1
3/aTHI 3MIHIOBAaTHCS LIBHUJIIE, HDK JIaDOpaTopHi Mo-
Ka3HUKH, 10 POOUTH iX 3pyYHMMH /I8 JTUHAMIYHOTO
crioctepexxeHHs [8; 9].

BaxnmBo miIKpecanTH, Mo apTepianbHUN THCK He
MOXe OyTH €IUHHM KpUTEpiEM  aleKBaTHOCTI
TeEMOIMHAMIKH. Yy miTer KOMIICHCATOpHA
Ba30KOHCTPUKIIiS 3[JaTHA TPUBAIINH Yac IMiATPUMYBATH
HOpPMAaJTbHUN apTepialbHUN THCK HABITh 3a HasSBHOCTI
BUpaxeHOTO Aedinuty mepdysii TKaHWH, TOMY
TINOTEH3IS € Ti3HBOIO, a HE PaHHBOI O3HAKOIO
JekomreHcoBaHoro Imoky [1; 4]. PiBenb nakrary
BiZoOpaxkae TSDKKICTh TKAaHUHHOI rinonepdysii, npore
Horo HopMaiizallist BinOyBaeTbCcs MOBUIBbHILIE 3a
KJIiHIYHI O3HaKu mepdy3il Ta MoXKe 3ajexard Bif
M03areMOoJIMHAMIYHAX YWHHUKIB, 30KpeMa (GYHKIT
nedinkd [11]. Tomy omiHKa TeMOIUHAMIYHOTO CTaHY

IUTHHH Mae Oyrm  OaraTtomapaMeTpUdHO 1
IMHAMIYHOIO, a HE OpI€HTOBAaHOK Ha €JUHHN
NIOKa3HUK.

CyuacHa KOpeKLis reMoJJHHAMIYHUX

nopyuens. Kopekiis reMoIMHaMIYHUX HOPYLIEHb y
JiTed 13 KPUTHYHUMH CTaHaMH 0a3yeTbCcs Ha JIBOX
OCHOBHHMX HampsiMkax — iH(Qys3iiiHid Tepamii Ta
Ba30aKTHBHIA  MIATPUMIN, SKi  3aCTOCOBYIOTHCS
MOCTIIOBHO ¥  IHAWBIAyasli30BaHO 3aJIe)KHO  Bif
(eHoTHIY TOpYLIEHHSI KPOBOOOITY.

IHdyziiiHa Teparis TpaguLiiHO PO3TIIAAANach K
Tepariss mepmroi JiHII TmpH O3HaKax rinmomepdysil.
Kpucranoigni po3unHu € mpenapaTamu BHOOPY Ui
MOYaTKOBOI KOpekIii BoieMiuHoro aedimuty [1; 2].
BoaHowac pe3ysbTaTH paHI0Mi30BaHOTO JOCIIIKSHHS
FEAST 3acBimummy, mo OOJIOCHE BBEICHHS PiIHHA
JITSIM 3 O3HAKaMU MOPYIIeHoi mepdysii B ymoBax
00MEXEHUX PECYPCiB aCOIiFOBAJIOCS 3 IMiIBUIICHHIM
JICTAJIBHOCTI MOMPH THMYACOBE KIIIHIYHE MOJIMIICHHS
[12; 14]. Le 3minmino miaxia mo iHdy3iitHOI Teparii:
Cy4acHi peKOMeH/1alli{ HaroJoIyITh Ha 00ePEKHOMY,
MOETaTHOMY BBEJEHHI piAMHK 3 00OB’SI3KOBOIO
OLIHKOIO BIAIIOBiAI Ha KOXeH 00’eMHUU Ooroc 1
CBOE€YACHUM PO3ITI3HABAHHIM O3HAK MEPEBAHTAXKCHHS
00’€MOM — HapOCTaHHS JWXAIBHOI HEIOCTATHOCTI,
remaroMeraiii, HaOpskis [1; 13]. OntumaneHuit 06csT
i TeMn iH}y3il 3aIMIIAIOTECS TIPEIMETOM JMCKYCii, a
JIOCTYIIHICTh ~ pecHipaTOpHOi ~ Ta  Ba30aKTHBHOL
MiATPUMKH BU3HAYA€E MEXi O€3MeYHOTO 00’ €My pianHU
[13].

BasompecopHy Ta iHOTPOITHY MIATPUMKY CIIif] pO-
3TISAATH, SKIIO TeMOAMHAMIYHA HECTAOITBHICTh 30epi-
raeThCs MICHS aJeKBaTHOI, ajie 0OMEXEHOI 3a 00CIroM
iH]Yy3iitHOT TpoOH, 200 SAKIIO KIIIHIYHA KApTHHA BiJ] MO~
YyaTKy BKa3ye Ha MepeBa)KaHHS Ba3OIUIErii UM MioKap-
nianpHOI mucdyHkuii. Bubip npenapary 3aexurs Bij
XapakTepy reMOJMHaMIYHHX TIOPYLIEHb: 32 XOJIO0AHOTO
IIOKY 31 3HW)KEHMM CEpLIEBUM BHKHIOM IIepeBary
HaJaloTh TpenapaTaM 3 IHOTPOITHUM €(heKTOM, TOJI K
32 TEIUIOTO IIOKY 3 HHU3BKHUM CYAWHHHUM OIIOPOM

npioputeTHUMH € Bazomnpecopu [1; 6]. IlopiBHAIBHI
JOCITI/DKEHHST 3aCTOCYBaHHS aIpeHaliHy, HOpampe-
HaIiHYy Ta Ao¢daMiHy sK MperapariB MepIoi JiHii mpu
MeiaTPUIHOMY CENTHYHOMY MIOIi JeMOHCTPYIOTh
HEOTHO3HAYHI  pe3ynpTaTd MO0 e(eKTUBHOCTI
BIJTHOBJICHHS T€MOJMHaMIKM Ta BIUIUBY Ha BHXKH-
BaHICTb, 1110 HE JJO3BOJISIE OJJHO3HAYHO PEKOMEH/1yBaTH
€IVMHUH npenapar Juis Beix ¢eHoTumiB moky [15; 16;
17].

Cy4acHUi NPUHIMII JiKYBaHHS T'€MOJHHAMIYHUX
MOpPYIICHb Y MiTel € IUIb-OPIEHTOBAHUM: KOXKHE
TepareBTUYHE BTpPy4aHHI — iHQY3iiHUN Ooroc,
iHIIianig 99 THTPYBAaHHS Ba30aKTHBHOTO IIperapary —
MIOBUHHO CYMPOBOXYBATUCSI MOBTOPHOIO OI[IHKOIO
MMOKAa3HUKIB Tepdy3ii Ta BiAmoBiAI Ha JiKyBaHHS.
Takuit migxin m03BOJSE€ YHUKHYTH SK HEIOCTATHBHOI,
TaK 1 HaJaMIpHOI Tepamii Ta CBOE€YaCHO KOPHUI'YBAaTH
cTparerito JikyBaHHs [1; 9].

Hpakrnunmii miaxin. KioiHiuHy 0OCTiIOBHICTH
I TIpH migo3pi Ha reMOAWHaMIYHI MOPYLIEHHS Yy
JUTUHUA B KPUTUYHOMY CTaHi JOLLUIBHO MPEICTaBUTH
SIK LUKJI: BUSIBJICHHS MOpYIIEHHs nepdy3ii — oliHka
reMOAWHAMIYHOTO CTaHy — oOepekHa Tmpoda 3
PIAMHOIO 32 HAsBHOCTI IMOKa3aHbh — OIliHKA BiIIMOBIiII
Ha iH(QY3il0 — Ba30aKTHBHA TWIATPUMKa 3a
HEIOCTaTHHOTO €PEeKTy — IOBTOPHA OLiHKa mepgy3il.
Ie# mMKI HOBTOPIOETHCS 10 NOCSTHEHHS CTaOUTHHOT
nepdysii adbo meperisaay TepaneBTHYHOI cTpaTerii [1;
9].

Baxuusum IHCTPYMEHTOM 00’exTHBi3aLil
reMOJIMHAMIYHOTO CTaHy € MIPUKpOBAaTHA
exokapuiorpadis Ta yJbTpa3zByKOBE JOCIHIJKEHHS 3a
nporokosioMm POCUS, ski nmaioTh 3MOTy IIBHIKO
OLIHUTH CKOPOTJIMBICTE MiOKapaa, HAIOBHEHHS
MTOPOXKHUCTUX BCH, HASBHICTH PIAWHU B IJICBpPaJbHIN
9l TIepUKapIialbHI TOpPOXKHWHI Ta OPIEHTOBHO
mudepeHmioBaTi (GSHOTHIT MIOKY Oe3rmocepeIHpo 01t
nikka mamieHTa [10; 18]. Buxopuctanas POCUS y
MOEJHAHHI 3 KIIHIYHUMH Ta Ja00opaTOpHUMHU
napaMeTpamu nepdy3ii miIBUIILY€e TOYHICTb MPUHHATTS
pitieHs  1momo obcsry iHQy3ii Ta moTpedu y
BazoakTuBHiA mintpumui [10; 19]. IlpunuumnoBoro
3HaueHHs Ha0yBae came JAWHaMi4yHA, IOBTOPIOBAaHA
OLlIHKA CTaHy Tali€HTa, a He OJHOPa30Be
BUMIPIOBAaHHS MMOKA3HUKIB, OCKIJIBKH T€MONHAMIYHUIA
podijab JTUTHHM B KPUTHYHOMY CTaHi MOXeE IIBUJIKO
3MIHIOBAaTHUCH.

BucHoBkH. ['eMoMHAMIUHI TIOpYIIEHHS y AiTeH
NP KPUTHYHUX CTaHAX XapaKTepU3YIOThCS OOMexe-
HUMH KOMIICHCATOPHHMHU MOXKJIMBOCTSIMHM Ta 3/aTHi-
CTIO TPWBAJIO MIATPUMYBaTH HOPMAaJbHUN apTepiajib-
HUI THUCK Ha TJIi BUPAXXEHOI TKAaHUHHOI rinonepdysii,
10 BUMAarae OaraTomapaMeTpHyYHOi OmiHKH mepdys3ii,
BKJIFOYHO 3 YacOM KalJsipHOTO HAIIOBHEHHSI, TEMIIOM
niypesy, piBHEM JIaKTaTy Ta CTAaHOM CBiZJOMOCTi, a HE
Opi€HTAIlil Ha €JJMHHIA MOKA3HHUK.

CyyacHa KOpEKIis reMOAWHAMIYHUX IOPYIICHb
TO€eIHYE 00epexHy, TMoeTanHy iHQy3iliHy Tepamiio 3
000B’SI3KOBOIO OILIIHKOIO BiJIIOBi/i Ha BBEAEHHS pi-
JUHU Ta CBOEYACHY BAa30aKTHBHY MiATPUMKY, BHOIp
SIKOi BU3HA4YaeThes peHotunomM moky. L{inb-opieHTto-
BaHUI MiJXiJ i3 MOBTOPHOIO OI[IHKOK mepdys3ii micis
KOXKHOTO BTPYYaHHS Ta 3aCTOCYBaHHS IPHKPOBATHOI
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exokapaiorpadii/POCUS n03BostoTs iHAWBIAyaATI3Y-
BaTH Teparnilo, YHUKHYTH K HEJAOCTATHHOTO, TaK 1 HaJI-
MIpPHOTO JIKyBaHHS Ta MOJIMIIUTH pPE3yIbTaTH Be-
JICHHA JiTeH 13 KpUTHIHUMH CTaHAMH.
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SPECIAL CONSIDERATIONS FOR PAIN MANAGEMENT IN CHILDREN WITH SERIOUS ILL-
NESSES

Anomauis.

Cmamms npucesuena Konmpoo 600 y oimetl i3 MANCKUMU 3aXE0PIOSAHHIMU — OHKOJLOSIYHUMU, He8pPO-
JZOZi'—tHuMM, naniamueHUMU ma KpumudHumu cmaHamu. AKmya]leiCWlb memu 3ymoejieHa mum, o Oinv Yy maxkux
oimell Yacmo 3a1UUAEMbCsl HeOOOYIHeHUM, 0COOIUBO 3a siocymHocmi eepbanvHoi ckapeu. Mema pobomu — cu-
cmemMamu3yeamu Cy4achi nioxoou 00 oyiHku 60110, 8UOOPY 8ANI008AHUX WKAT, MYTbMUMOOANbHOI ananee3ii ma
be3neunozo 3acmocyeants onioidie. Pozenanymo ocobnugocmi oyinku 6010 6 Oimeil i3 NOPYUIEHHAMU KO-
MYHIKayii, KOHMpOb NpOYeoypHO20 60N MAa poib HeMeOUKAMEeHMO3HUX mMemooie. Ilpakmuuna yinuicmo
cmammi nosiA2A€ 6 YiMKOMY an20pummi «OYiHKa — 6MPYYAHHA — NOBMOPHA OYIHKA —> KOPEKYIAY, 3ACMOCOo86-
HOMY 6 pedibHill KNIHIUHIl npakmuyi nediampa, anecmesiono2a ma nikaps naLiamusHol MeOuyuHu.

Abstract.

This article addresses pain control in children with severe illnesses, including oncological, neurological,
palliative, and critical conditions. The relevance of the topic stems from the persistent underrecognition of pedi-
atric pain, particularly in nonverbal children. The aim is to systematize current approaches to pain assessment,
validated scale selection, multimodal analgesia, and safe opioid use. Special attention is given to pain assessment
in children with communication impairments, procedural pain control, and evidence-based nonpharmacological
methods. The article's practical value lies in a clear "assess—intervene—reassess—adjust" algorithm applicable in

everyday practice of pediatricians, anesthesiologists, and palliative care physicians.

Kuarouosi cioBa: Oiib y miTeit, oriHka 600, BaJIiIOBaHi MIKAIH OOJIO0, MYJIFTUMOJANIFHA aHAJTe3is, OMiOI/H,
MpoTeIypHHIA O1JTh, MATiaTUBHA JOMTOMOTA JIiTSM, KPUTHYHO XBOPIi TITH
Keywords: pediatric pain, pain assessment, validated pain scales, multimodal analgesia, opioids, procedural

pain, pediatric palliative care, critically ill children

Beryn

Bijb cynpoBo/Ky€e 3HaUHY YaCTKY TSDKKHX I1aTO-
JIOTIYHUX CTaHIB AUTSYOro BiKy. BiH BUHMKaE mpu oH-
KOJIOTTYHHMX 33aXBOPIOBAHHSAX — SIK YHACJTiJOK camoi
MYXJIMHY, TaK 1 Yepe3 arpecBHE NPOTHUITYXJIMHHE JIKY-
BaHHS; NPU TSDKKUX HEBPOJIOTIYHHX 3aXBOPIOBAHHSIX,
30KpeMa AWUTSIYOMY IiepeOpanbHOMY Hapajidi Ta mpo-
TpeCyIOuMX HEHpoaereHepaTHBHHUX CTaHax; y Haiia-
THUBHHX CUTYalisX, KOJIM 3aXBOPIOBAHHS 00MEXY€E TPH-
BJIICTD JKUTTS; NP TOKKUX 1H(EKIiHNX mponecax,
TpaBMax OIIOPHO-PYXOBOTO amapary, y IiCiIsome-
pamiifHOMY Iepio/i Ta IPH XPOHIYHUX 3aXBOPIOBAHHIX
i3 ypakeHHSIM BHYTPIIIHIX OpraHiB. Y KOXHOMY 3 IIHX
BUMIAJIKIB XapakTep OOJIO BiAPI3HAETHCA: BiH MOXE
OyTH rOCTpUM, XPOHIYHUM, IIPOPUBHUM Ha Ti 6a30BO1
Teparii, mMpoIeypHUM, TIOB'SI3aHUM 3 OKPEMHM BTPY-
YaHHSIM, a00 3MIIIaHWUM, KOJHM OJHOYACHO MilOTh
KiJIbKa MEXaHi3MiB.

HenocratHpo KOHTpOJIOBaHMH Oib HEraTHBHO
MO3HAYAETHCS MMPAKTUYHO Ha BCIX acIlleKTax CTaHy M-
TUHU. BiH nopy1rye coH, 3HHXKYE aneTuT i IPU3BOAUTH
JI0 BIIMOBM Bif TKi, OOMEXy€e PyXOBY aKTHUBHICTH 1

YIOBIIBHIOE PeabiTiTalliio, IIOCHIIOE TPUBOTY Ta (op-
MY€E CTIMKWil HEraTUBHUH NICHXOJIOTIYHUIT JOCBI], TO-
B'sI3aHMH 3 MEJMYHOIO JIOIIOMOT'OI0 3aranom. Y JiTeH i3
HOBTOPHUMH TOCITITaJi3a1iIMI Y1 TPUBAIMM JIIKyBaH-
HSIM HEKOHTPOJIbOBAHMN OUIp 3MaTHMH MigpUBATH
JIOBIpY 1O MEIMYHOTO IIEPCOHANY 1 yCKJIIaJHIOBATH I10-
JaJbITy B3a€MOAII0 poJuHU 3 jikapsamu. Came ToMy
KOHTpOJIb OOJIIO HE € NMHUTaHHAM CyTO KoMmdopTy am-
THHHU — BIH € HEBIIIJIBHOIO CKJIAZ0BOI0 KOMIUIEKCHOT
ME/IMYHOI IOTIOMOTH, 1110 BIUIMBA€E Ha KIIIHIYHI pe3yIb-
TaTH HE MEHIIIE, HiXK JTIKyBaHHS CaMOT'0 3aXBOPIOBAHHS.

Bopmrouac KoHTpOIIb 00JTI0 ¥ AiTEH 13 TAKKUMH 3a-
XBOPIOBAaHHSIMH 3AJTHIIAETHCS CKIAIHAM KITIHIYHUM 3a-
BIAHHSM, SIKE HE 3BOJHUTHCS A0 MEXaHIYHOTO MpU3HA-
YeHHsI aHAJIbreTHKa. BiH BUMarae BpaxyBaHHsI BIKYy Ta
PiBHS PO3BHUTKY OUTHHH, i 3aTHOCTI IO CAaMOOIIIHKH,
MEXaHi3My # TSKKOCTI OCHOBHOTO 3aXBOPIOBaHHS,
CYIYTHBOI NaTOJIOTii, MONepeHbOI aHAJITeTHYHOI Te-
pamii, pu3uKy mOOIYHUX eQeKTiB, MCHXOJIOTIYHOTO
CTaHy AMTHHU Ta y4acTi 6aTbKiB. MeToro wi€l cTaTTi €
CHCTEeMaTH3allisl Cy4aCHHX I1IXO/IB /10 OLIHKH Ta KOH-
TPOJIO OOJIIO Y NiTEH 13 TSKKUMH 3aXBOPIOBAHHIMH —
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BiJl BHOOPY BaJIiIOBAHOTO 1HCTPYMEHTA OIIIHKU IO TI0-
OyIOBM iHIWBITyalli30BaHO1, MyJIbTHMOJAILHOT CXEMHU
3HEOOJICHHS 3 PETYIIIPHUM KOHTPOJIEeM ii eeKTHBHOCTI
Ta Oe3meKu.

BikoBi ocodsmBocTi cHpuiiHATTA Ta BHpa-
sKeHHsI 60.110. CIpUIHATTS 1 BUpa)KEHHS 00O B JiTeH
3aKOHOMIPHO 3MIHIOIOTHCS BIJIOBITHO 1O BIKy Ta
PiBHSI HEHPOKOTHITHBHOTO PO3BUTKY. Y HOBOHAPO/IXKE-
HHX 1 HEMOBJISIT HEHPOAaHATOMIYHI IIUISXH MPOBEJICHHS
Ta LEHTpajbHI MEXaHI3MH MOIyIsLil 600 Imie mepe-
OyBaroTh y CTamii MO3piBaHHS, ONHAK OOIHOBA UYT-
JUBICTh y Wil BIKOBI Tpymi € BHPaXEHOIO, IO
KIIIHIYHO TPOSABIAETHCS 3HAYHUMH (i310JIOTIYHIMH Ta
MOBEIHKOBUMHU peakuisMu. JliTh paHHBOTO W HO-
MIKUTBHOTO BiKy B)KE 3IaTHI IIEBHOIO MIpOIO JIO-
KaJi3yBaTH OUIb i OMIHUTH HOTO iHTEHCHBHICTBH, IPOTE
NOTPeOyIOTh NMPOCTHX, HAOYHHMX IHCTPYMEHTIB caMo-
OIHKK. Y HIKIJTBHOMY BIlll CTa€ MOXIIUBUM 3aCTOCY-
BaHHS YHCIIOBHX 1 Bi3yaJIbHUX LIKAJI, TOMl SIK IiATITKH
3/1e0LIBIIOTO OLIHIOTH OLIb 33 MPUHIUIIAMH, HAOIH-
JKEHUMH JI0 IOPOCIIHX Malli€HTIB.

OxpeMy KJIIHIYHO 3HAYyLly TIpyIy CTaHOBISTH
IITH, HE3[aTHI 10 aZeKBaTHOI BepOaizalii 600 BHa-
CJOK TOPYIICHHS CBIiJOMOCTi, TSKKHX HEBPO-
JIOTIYHUX 1 KOTHITHBHUX PO3JIaMiB, MOBICHHEBHUX MO-
pYIICHB, iHTYOAIl, MTYYHOI BEeHTWIALII JeTeHb a00
cenamii. Y Takux BUNAAKAX OIIHKA IPYHTYETHCS TIE€pe-
Ba)XKHO Ha MOBEAIHKOBHX 1 (hi310JIOT1YHMX MOKA3HHUKAX,
JTIOTTIOBHEHHUX 1H(OpMAITi€ro B 0aThKiB a00 AOTIIs1a1b-
HHUKIB, sIKi Halikpaie 00i3HaHi 31 3BUYHOIO TOBEIHKOIO
JUTHHU. J{iTH 3 TSDKKAM YPaXKCHHSAM [ECHTPAIbHOI He-
PBOBOI CHCTEMH MarOTh MiJABHUIIEHHH PU3UK PO3BUTKY
BUPAXXEHOTO 00JILOBOTO CHHIPOMY, 1 BOJHOYAC CaMe B
[iif momysmii OiMb HaifyacTime 3aNWIIaeThcs HEHO-
OLIIHEHUM 1 HEI0OCTaTHBO KOHTPOJIbOBAaHNUM, OCKUIBKH
CTaHJApPTHI MOBEIIHKOBI IHINKATOPH OO0 B HUX MO-
KYTh CYTTEBO BiIPI3HATHCS Big TUIOBUX [1].

Ouinka 6oarw y aireii. CucreMaTnyHa OIiHKa
Ooro € QyHIaMEHTOM HOTO €(EeKTHBHOTO KOHTPOJIO:
6e3 Hei Oynb-sike 3HEOOJIEHHS MPU3HAYAETHCS IIpPakK-
TUYHO HAOCHiN, a Horo e(QeKTHBHICTh HEMOXIIHBO
00'eKTUBHO BepU]iKyBaTH. 3arajbHUil KITHIYHUN all-
TOPUTM MO>KHA C(hOPMYIIIOBATH SIK TIOCIIITOBHICTH «I10-
BiIOMJIEHHS [OWTUHM — BajJijoBaHa IIKajla —>
KJIIHIYHUI KOHTEKCT — MOBTOPHA OLIIHKAY, Y sIKiil KO-
JKEH HACTYITHHUH eJIeMEHT JOIOBHIOE i YTOUHIOE TIOTe-
peHii, a He miAMiHsE Horo. Y MpaKTHIli 3aCTOCOBYIOTh
TPH B3a€MOJIONIOBHIOBANIbHI MMIJXOIU: CaMOOIIIHKY,
KOJIM TUTHHA CaMOCTIHHO ITOBIIOMJISE€ TIPO IHTEHCHB-
HICTB 0OJTIO; TOBEIIHKOBY OIIIHKY, KOJIH JIikap a0 MeI-
cectpa ¢ikcye cnenudiuni O0JBOBI MaTEpHU TO-
BEIHKH — MIMIKY, IOJI0KE€HHS TiNa, IjIad, pyXoBy aK-
TUBHICTB; Ta OWIHKY (i310JOTIYHMX peakiiil (4acToTh
CeplEeBUX CKOPOYEHb, apTepiajJbHOTO THCKY, CaTy-
pamii), sika € HaMeHII crenu(iYHOI0 3 OTIAy Ha
BIUIMB 1HIIMX YMHHHKIB, aJie 3aJIMIIAETHCS KOPUCHUM
JIOTIOMDKHMM  1HIMKaTOpOM, OCOOJIMBO B KPHTHYHO
XBOPHX JIITCH.

Jnst niTed, 37aTHUX IO CAaMOOLIHKH, 3aCTOCOBY-
I0Th KiJbKa BaJIiIOBAHUX I1HCTpyMeHTIB. Numeric
Rating Scale (unciioBa peTHHIOBa IIKaJIa) IEPEBAKHO
MiAXOMUTH JITSM Bil BOCBMH POKIB, 3JJaTHUM OIIe-
pyBaru unciaamu Big 0 mo 10, 1 3a0e3nedye MBUAKY,

JIETKO TIOPiBHIOBaHY B JAWHAMIIi OIiHKY. Visual
Analogue Scale (BizyanbHa aHaJOTroBa IIKajia) BHKOPH-
CTOBY€ Oe3NepepBHY JiHII0 MK IOJIIOCAMH «HEMae
00I0» 1 «HANCWIBHIIIMKA OlIb» 1 BHMAarac CKJaji-
HIIOTO a0CTPaKTHOTO MHCJICHHS, TOMY 3aCTOCO-
BY€TbCS TIEPEBAKHO B JIiTEH cCTapmioro BiKy Ta
nipmitkiB. Faces Pain Scale — Revised (mepernsnyra
IKajga 00Jau4) po3pobiieHa creniaabHo Ui IiTeld Mo-
JIOAIIOTO BiKy, 3a3BHYail BiJl YOTUPHOX POKIB: AUTHHA
o0upae oOHE 3 LIECTH 300paXKCHb OOJMYYA, IO
Halfkparme BiAmoBigae inTeHcuBHOCTI ii O0ir0. CydacHi
OISO IHCTPYMEHTIB MiCISIONEepaIiifHOT OLIHKN 000
B JIiTEH M ATBEPIKYIOTH T0OPY MCUXOMETPUIHY y3TO.I-
xeHicTe FPS-R 3 iHmmMu BanigoBaHUMH IIKaJIaMH ca-
MOOIIHKY Ta i MPUAATHICTH I PYTHHHOTO KIIiHIY-
HOTO 3aCTOCYBaHHA B JiTEH MOMIKUTBHOTO ¥ MOJIOJX-
1IOTO IIKUTHHOTO BiKy [1].

Konu camooliHka HEMOKJIMBa — 4epe3 BiK, KO-
THITHBHI MOPYIIEHHS Y TSDKKICTh CTaHy, — 3aCTOCO-
ByoTh moBefinkoBi mkamu. FLACC (Face, Legs,
Activity, Cry, Consolability) ouiHtoe n'siThb TOBeIiHKO-
BUX KaTeropiif 3a TpuOaIbHOIO MIKAIOK KOXHA 1 MpH-
JaTHA s TiTEH BiJ HEMOBIAT IO TPHOIM3HO CEMH
pokis. i mepernsmyra Bepcis (revised FLACC), no-
MTOBHEHA 1HAWBIAYaTi30BaHUMH, Y3TOKCHUMH 3 0aTh-
KaMH JECKPHUIITOPAMH MTOBEIIHKH, IEMOHCTPY€ HOKpa-
OICHY MDKEKCIepTHY HAMIHHICTP 1 KOHCTPYKTHY
BaJIIHICTh CaMe B JITCH 13 KOTHITUBHUMHU MOPYIICH-
HSAMH, I SIKAX THUIOBI MOBEIIHKOBI MaTepPHH OO0
MOXYTh OyTH 3MiHEHI a00 HeTunoBumu [2]. [{ns kpu-
THYHO XBOPUX 1 CEAOBAHUX NiTeH y BiIJICHHI 1HTCH-
cuBHOI Tepanii 3actocoByethes mkana COMFORT-B,
sKa OIIHIOE IUICTh MOBEAIHKOBHX IapamMeTpiB —
HACTOPOXKEHICTh, CIIOKIH/30YIKEeHH, TUXabHY peak-
mito (abo mray y HeiHTyOOBaHUX HiTei), pizmuHy ak-
TUBHICTB, M'I30BHI TOHYC 1 Hallpy)XeHHS M'S3iB 00-
magst. CydacHi KITIHIYHI HACTAHOBH 3 BEIEHHs 00O,
cenarlii, HepBOBO-M's30B0i OJIOKaaH Ta AETIpit0 B KPH-
TUYHO XBopuxX mitell Bm3HadaroTh COMFORT-B sk
OJIH 3 IHCTPYMEHTIB BHOOPY ISl OJTHOYACHOT OLIHKH
piBHS cenariil Ta HasBHOCTI OOJIIO 4K AMCTPECY B il
KaTeropii MalieHTIB, a KIIHIYHO 3Ha4yyllle 3HMKCHHS
MOKa3HKKa MICJIsl BTPYYaHHs PO3IIISJa€ThCs K IHANKA-
Top eeKTHBHOI BiAMOBiNI Ha JlikyBaHHS [3]. OHOBIIEHA
€BpoIIelichbKa KIIIHIYHAa HACTAHOBA 11[0/I0 OL[IHKK 00JII0,
cenarii, CHHAPOMY BiIMIHU Ta JEIIPil0 Y KPUTUIHO
XBOPHX JITCH, IMiITOTOBJICHA B MEXaX iHIIaTUBH €B-
POIEHCHKOTO TOBAPHUCTBA TE1aTPUYHOI T2 HEOHATANb-
Hoi inTeHcuBHOI Tepamii (ESPNIC), npomosxkye y3a-
raJbHIOBAaTH J0Ka30BY 0a3y 111010 BUOOpPY KOHKpET-
HOTO i{HCTpYMEHTA 3aJIe)KHO Bl KIIHIYHOI CHTYyaIlii Ta
BiKy martieHTa [4].

Heszanexno Big o0OpaHOro iHCTpyMEHTa, PHUHITH-
MOBO BAXJIMBO MOCJIIOBHO BUKOPHCTOBYBATH Ty Camy
BaJIiIOBaHy KAy B AWHAMIII JJIs1 OJHOTO U TOTO ca-
MOTO MAli€HTa: 1€ JO3BOJISIE KOPEKTHO TOPIBHIOBATH
pe3ysbTaTh 10 i Iicisl BTpyYaHHS Ta 00'€KTHUBHO CY-
JUTH TIPO e(heKTUBHICTH Tepartii, To/i K JOBUIbHE Yep-
T'YBaHHS Pi3HUX IIKaJI 3HWKYE TIOPIBHIOBAHICTB OL[IHOK
1 YCKJIQIHIOE IPUHHATTS KIIHIYHOTO PilICHHS

MyJabTUMOJANbHUI WiAXiA [0 KOHTPOJIIO
6osmio0. Jlo ckianxy MyJIbTUMOAAIBHOI CXEMH MOXKYTh
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BXOJIUTH CUCTEMHI aHAJIBT€TUKH (TTaparieTaMos, HecTe-
poOimHI  MpoTHM3amanbHi  TMpemapaTd,  OMiOiaw),
aa'IOBaHTHI MpeTiapaTy, Mo He € KIIaCHIHUMH aHaJIbre-
THUKaMH, aJe TOCHITIOI0TH 3HeO0MoBaIbHAN eeKT mpu
MIEBHUX TUIIaX OO0, peTiOHapHI METOIN aHeCTe3ii, He-
MEIMKaMEHTO3HI BTPYYaHHS Ta MCUXOJOTIYHI METOIU
MiATPUMKH.

[epeBaru Takoro mizxoay MiATBEPAXKEHI KJIiHIY-
HOIO MPAKTHKOK U JIGKATh B OCHOBI CY4acCHHX PEKO-
MEHJalil 3 JIKyBaHHS TocTporo 0oJro B JiTeil: moen-
HaHHSA METOMIB 13 pi3HUMH MeXaHi3MaMH [il IiIBUIIY€E
cyMapHy e(eKTHBHICTh 3HEOOJEHHS, MO3BOJIE 3HU-
3UTH /103y KOXXKHOTO OKpemoro mpemapary (i,
BiJITIOBIZTHO, BUPaXCHICTh [0303aJCKHUX ITOOIYHIX
e(eKTiB), a TAaKOXK Ja€ 3MOTY BIUIMBATH OJHOYACHO Ha
KiJIbKa KOMIIOHCHTIB OOJIF0 — HAIPHUKIAJ, HOIUIICTI-
TUBHUM 1 3aMalbHUNA, — Tam, ¢ MOHOTEPAIis OJHUM
3acobom Oynma © HemocrarHborwo. Ilepmia kiiHiYHA
NMpakTHYHA HACTaHOBA AMEpPHUKAHCHKOI — akajeMmil
nemiarpii II0J0 TPHU3HAYEHHsS OMIOIAIB AITAM Ta
HiUTITKAaM  TPSIMO  PEKOMEHIYE MYJIbTHMOJAIbHUI
MiAXiJ 13 NPIOPUTETHHM 3aCTOCYBaHHSIM HEMEIMKa-
MEHTO3HUX METOJIB i HEOMOITHUX IIperaparis, 3alu-
IIA0YH OMIOIAM [UIA CUTYAIlii, KON iHIII METOAU HE
3a0e3MeuyIoTh JOCTaTHROTO 3HEOONICHHS, 1 BOJHOYAC
HAroJIONIy€e, M0 MOHOTEpAIlis OIMioimaMH TpH TOcC-
TpoMy Ooutro B mitelt € HebaxaHoto [S].

Omioifay 3aJUIIAI0TECS HE3aMiHHUM KJIACOM Ipe-
MapaTiB I KOHTPOJIIO CHIIBHOTO OOJIIO B TITEH 13 TSIK-
KUMH 3aXBOPIOBAHHAMH, 1 TOOOIOBAHHS MO0 IXHHOTO
3aCTOCYBaHHS HE TIOBUHHI MIPU3BOIUTH IO BIIMOBH BiJl
aJICKBATHOTO 3HEOOJIEHHSI 32 HasBHOCTI OOIpyHTOBa-
HHUX ITOKa3aHb. Pa3oM i3 THM OMmiOifHA Teparis Cympo-
BOJDKYETBCS HHU3KOK TOOpE BIIOMHX PHU3HKIB: TpH-
THIYEHHSAM [UXaHHA — HaWOLIpml HeOEe3IIeUHUM
YCKJIaTHEHHSIM, 0COOIHBO y AiTell MOJOIIOTO BiKY, 3
CYITyTHBOK TATOJOTI€I0 AMXAIPHUX NIIAXiB 4H 00-
CTPYKTHBHUM aItHOE CHY; HAIMIPHOIO CelaIli€lo; HyIo-
TOIO W ONIOBaHHSIM; 3aKperoM, M0 4YacTo MoTpedye
npo(diJaKTUYHOTO MPHU3HAYEHHS MPOHOCHHUX 3aco0iB
NP TPUBAJIiii Tepartii; cBepOexeM; a TAaK0X PO3BUTKOM
TOJIEPAHTHOCTI 1 (Hi3UUHOT 3aJI€KHOCTI IPU TPUBATIOMY
3aCTOCYBaHHI, 110 KJIIHIYHO MPOSIBISIETHCS CHHAPOMOM
BIZIMIHM TIpH pI3KOMY NpHUIMHEHHI Tepamnii. Okpemy
IpyIy PU3KKIB CTAHOBIATH MOMUJIKH JTO3yBaHHSI, MO-
B'si3aHi 31 CKJIaIHICTIO PO3PaXyHKY J103 Y JiTeH pi3HOTO
BiKy Ta MacH Tija.

Orysin HayKOBOI JIITEpaTypH M0N0 OMiOin-1HITY-
koBaHoro mnpurHideHHs amxanus (OIRD) y nireit
MAIIATHBHOT JOTIOMOTH 3 TSKKUM HEBPOJIOTIYHUM ypa-
JKEHHSIM T10Ka3aB, 110 YacTOTa L[bOT0 YCKJIaJHEHHS B
naHii rpym konuBaeThes Big 0,13% mo 4,6% 3anexHo
BiJl KOTOPTH ¥ cI0cOOy BBEIEHHS OMiOiy, P I[LOMY
CYITyTHSA TMATOJOTis Ta ToJipapMmamis BUSIBIIUCS
Ha3HAYyIIMUMH (PaKTOpaMH PU3HKY — TOOTO came
KOMIUIEKCHICTh KJIiHIYHOI cHTYyaIlii, a He caM (akT 3a-
CTOCYBaHHS OMIOiy, BU3HA4Ya€ piBeHb HeOe3meku [6].
Ie migkpeciitoe BaXKIUBICTE PETEIBHOTO MOHITOPHHTY
MICIIsT BBEICHHS OIOiNiB — KOHTPOJIIO YaCTOTH JIH-
XaHHs, caTypalii Ta piBHs cexallii, 0coOONHMBO B mepri
TOJIMHH MICJIsI TIOYATKY Teparnil uu 3MiHu 1031, UnHHA
KIIiHIYHA MPAKTUYHA HACTAHOBA IIOJ0 IPU3HAYCHHS
OTIOiiB MiTAM B aMOYJIaTOPHUX YMOBaxX HaroJjomlye,

10 HASABHICTh MOTEHIIHHUX MOOIYHUX €EKTIiB HE €
T ICTABOYO JUISI BiTMOBH BiJI OITIOTAHOI Teparii 3a HasB-
HOCTI TIOKa3aHb — OCHOBHHMM NPHUHIUIIOM 3ajH-
[Ia€THCS MPAaBWIBHUN BUOIp Mpemapary, 03U, NUIXY
BBEJICHHS Ta MOJANIBIIOTO MOHITOPHHTY O€3IeKH, a He
KaTeropuvHa BiJIMOBA BiJI IIbOTO KJIacy 3aco0iB [5].

Hemennkamenrtosni meroau. Hemenukamen-
TO3HI METOJI € BXKJIMBOIO CKJIaJOBOIO MYJIbTUMOAANb-
HOT'O KOHTPOJIIO 00JI0, X04a i He MOBUHHI pO3riIsiia-
THCS SIK 3aMiHa (hapMaKoJIOTiYHOT aHare3ii IpU CHUIIb-
HOMY Oomio. /o MeTomiB i3 JOCTaTHBOIO TOKA30BOIO
043010 HaJIeKaTh ICUXOJIOTIYHA IMiAr0TOBKA TUTHHH 10
MIPOIIeTyp, TEXHIKA BiABOMIKAHHS yBard, pelaKcamiiHi
METOJVKH, MY3HUKOTepamisi, irpoBi MeTOIH, MpH-
CYTHICTH 0aTBKiB Mix 9ac OONICHUX BTpy4YaHb Ta CEH-
COpHI MeToaH 3acToKOeHHs. CHCTeMAaTHIHUH OTIIAA i
METaaHali3 pPaHJ0MI30BaHUX KOHTPOJBOBAHUX JI0-
CJI/DKEHb MY3UYHOI IHTEpBEHIIIT B IeiaTpu4Hii nomy-
Jil, mo 00'enHaB 38 MOCHIIKCHb 32 YYacTIO TTOHA.
5600 HOBOHAPOKEHHUX 1 AITEH, IPOJEMOHCTPYBAB CTa-
THUCTUYHO 3HAuyllle 3HIDKEHHS piBHSI O0i0 B 000X
BIKOBHX MiJrpylax, MiATBEP/PKYIOUH MY3HKOTEPAIIiio
SIK OOTPYHTOBaHMH, JOCTYIHHUH 1 MPaKTUIHO Oe3red-
HUH KOMIOHEHT MYJIbTUMO/IAIBHOI CXEMH 3HEOOICHHS
[7]. HactaroBu BeecBiTHROT Opranizamii 0XOpoHH 3110-
POB'S IIOJI0 BEJICHHS XPOHIYHOTO OO0 B JITEH TaKOX
BH3HAYAIOTh (PI3UYHI Ta IICHUXOJIOTIYHI BTPYJaHHI —
30KpeMa KOTHITUBHO-TIOBEAIHKOBY TEpaIlio, pejiakca-
LiifHI TeXHIKU i (i3UUHY Teparito — K 00IpyHTOBaHi
CKJIaJIOB1 KOMILICKCHOI CXEMHU JIIKyBaHH, sIKi 3aCTOCO-
BYIOTBCSI OKpeMO abo B Moe€dHaHHI 3 (apmako-
JIOTIYHUMH MeTofamu [8].

KonTtpoaps edexTuBHOCTI Ta Oe3mexku aHa-
resii. [Ipy3HaueHHs1 aHaJIbreTHKA HE € 3aBEepIIATIbLHUM
€TaroM JIIKyBaHHS 00JIF0 — 1€ JIMIIE ITOYaToK IHKILY,
IO  TIPOAOBXKYETHCS  PETYISIPHOIO  ITOBTOPHOIO
owiHKoro. L5 TOBTOpHA OIiHKA TOBMHHA OXOILTIOBATH
HE JIWIIe iHTCHCUBHICTH 0O0ITI0 32 00paHOoI0 IMIKAJOH0, a
W MHPMUA KIIHIYHAH KOHTEKCT: (YHKIIOHATHHUN
CTaH JUTUHH, SIKICTh CHY, PYXOBY aKTHBHICTb, PIBEHb
CBIZIOMOCTI, CTaH OMXaHHS Ta HASBHICTL IMMOOIYHHX
edekriB Tepamii, a Takox MOTpedy B JOAATKOBIH,
pATiBHI# 1031 aHanbrerrka. Cy4acHi HACTAHOBH 3 Be-
JeHHsl 000 Ta cenauii B KPUTUYHO XBOPHX JTEH
niaTBepKyIoTh npuaatHicts mkanu COMFORT-B e
JIMIIE 71l IEPBUHHOT 1IarHOCTUKH OOJII0 YU AUCTPECY,
a 1 U1 00'€eKTHBHOTO KOHTPOJIIO €(eKTUBHOCTI JIKY-
BaHHS B JUHAMIIll, OCKUIbKH KIIIHIYHO 3HAYYILIE 3HH-
JKEHHsI TIOKa3HMKa Iicis (apMakoJIOTIYHOTO BTPY-
YaHHs (PIKCYETHCS CHCTEMAaTHYHO 1 KOPEJIOE 3 KIIiHIY-
HOIO BiZMOBiAIIO0 Ha Tepamito [3].

batbku BinmirparoTh HE3aMiHHY POJIb Y KOHTPOJIi
00If0 AUTHHY: BOHM HaWKpalle 3HAIOTh i 3BUYHY II0-
BEJIHKY 1 34aTHI MEpIIMMHU MOMITUTH HaWMEHIII BiIXH-
JICHHS, 10 MOXYTh CBiTYHTH IIpo Oinb, 6epyTh y4acTsb
y MiATOTOBI TUTHHH 10 TPOIEAyp, MATPUMYIOTH 3a-
CTOCYBaHHS HEMEAMKaMEHTO3HMX METOAiB 1, Yy
BUIIAJKy JIOMAIIHBOT aJIiaTHBHOI IOMTOMOTH, Oe31oce-
penHbpo 3abe3NeuyloTh NPOJOBXKEHHsS Tepamii mosa
ME)KaMH JIiKapHi.

Poab 6aTbkiB Ta MYJbTHAUCHUILIIHAPHOI KO-
MaHau. EQexTuBHMN KOHTPOJIL OO0 y AiTeH 13 TSIK-
KHMH 3aXBOPIOBAHHIMH 332 CAMOIO CBOEIO IPHPOJOI0
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noTpedye y3roHKEHOT pOOOTH MYJIbTHANCIUILTIHAPHOT
KOMaHA®: TefliaTpa, aHeCcTe310JIoTa-peaHiMaToora,
JIUTSYIOTO OHKOJOra (3a OHKOJIOTIYHOI TaTOoJIOTi),
HEBPOJIOTA, JiKaps MaiaTHBHOI MEIWIINHH, MEINIHOT
CECTPH, IICHXO0JIOTA TA 1HIITNX CIEIiaJIICTIB 3aJI€KHO Bif
KOHKPETHOTO KJIHIYHOTO (DEHOTHITy AWTHHHU. AHai3
Cy4acHHX MYJIBTHIUCUUILIIHAPHUX IHTEPBEHLIN Npu
XPOHIYHOMY OOJIBOBOMY CHHAPOMI B JiTEH JI€MOH-
CTpY€E, IO MO€AHAHHS (hapMaKoJIOTIYHUX Ta 1HTerpa-
TUBHHUX HEMEJIMKaMEHTO3HUX MIIXOIB y MEXaX CKO-
OpAMHOBAHOI KOMAaHIHOI POOOTH, 3 aKTHBHHUM 3aiy-
YeHHSM POJMHHM Ha BCiX eTamax, 3abesmedye Kpamii
pe3ynbTaTH JIIKYBaHHS, HIX 130JIbOBaHI BTPYYaHHS
OKpEeMUX crieniamicTiB [9].

Cy4acHi mpoGJjieMH Ta HampsIMH BJIOCKOHA-
JIEHHSI KOHTPOoJII0 6oJ10. [Torpu 3HauHMI Tporpec y
PO3yMiHHI JUTS40r0 OO0, y KIIHIYHIA HpaKTHI
30epira€ThCst HU3Ka aKTyaJIbHUX MPOOJIEM: HEIOCTATHS
CHCTeMaTH4Ha OIliHKa 00JII0, 0COOIUBO B IiTEH, SIKi HE
MOXYTb TOBOPHUTH; HaJMipHa 00EpEXHICTh y 3aCTOCY-
BaHHI OMIiOI/iB, 3yMOBJICHA MEPEOUTBIICHUM CTPAXOM
noOiYHUX e(eKTiB, HEeJOCTaTHS MiJroTOBKAa MEIHy-
HOTO MIEPCOHAIY JI0 3aCTOCYBAaHHA BaJiIOBAaHHX KA 1
MYJIBTUMOJAIBHUX CXEM; HEPIBHHHM HOCTYH OO Cy-
YaCHMX METOJNIB aHaNre3il 3aJie)KHO Bix 3akmamy i
pETiOHY; a TaKOX BiACYTHICTh CTaHAAPTU30BAHUX JIO-
KaJbHAX IIPOTOKOJIB KOHTPONIO OOJI0 B YaCTHHI
MeIWYHUX ycTaHoB. HacraHoBu BcecBiTHBOTI Op-
rafizauii OXOpPOHM 370pPOB'S 3 BEACHHS XPOHIYHOTO
0o0JII0 B ZIiTEl NPSMO HaroJIOMYIOTh HA HEOOXiTHOCTI
CHUCTEMHOT0, KOMIUIEKCHOTO OiOIMCHX0COI[iaIbHOTO
iAX0y, U0 MoeaHye (Bi3uuHi, NCUXO0JoriuHi Ta dap-
MaKOoJIOTi4HI BTpY4aHHs, 1 Ha roOalbHIA MOTpebi B
MOCWJICHHI TiJrOTOBKH MEAWYHHX TMPAIliBHUKIB Y
LBOMY HanpsaMKy [8].

BucnoBku. KoHTpos 60110 y IiTEH 13 TSOKKUMH
3aXBOPIOBaHHSIMH € BXIIMBOIO CKJIaJOBOIO KOMILIEKC-
HOi MenuuHOi pormoMord. CBoeyacHa Ta 00 €KTHBHA
OliHKa OOJHOBOTO CHHAPOMY 3 BHKOPHCTaHHSIM
BJIIZIOBAaHMX IIKAJl J03BOJISE€ MPAaBUIBHO BU3HAYMTH
HOro IHTEHCHBHICTH 1 MiAIOpaTH BiAMOBIAHY Teparito.
Oco01BI TPYAHOLII BUHUKAIOTh y AITeH 13 TOpPYIIEH-
HSMU KOMYHIKallii, TOMy B TaKHUX BHIQJIKaX BaXXJIHBO
BpaxoBYBaTH He JIMIe BepOasbHi CKapry, a il MoBeiH-
KOBi Ta (i3ioNoriyHi o3Haku 00ir0. 3acTOCYyBaHHS
MYJIBTUMOJAIBHOT aHanre3ii, HoeHaHHSI MEANKaMeH-
TO3HMX 1 HEMEJMKAaMEHTO3HHX METOJIB Ta palio-
HaJlbHE BUKOPHUCTAHHS OINOINIB CIPHAIOTH edek-
THUBHILIOMY KOHTPOJIO OOJIIO 1 3HMXKEHHIO PH3HKY
HeOakaHMX peakwid. PerymspHa mHOBTOpHa oOMLiHKa
CTaHy TUTHHH JIA€ MOXKJIMBICTh CBOEYACHO KOPHUTI'YBATH
JKyBaHHS Ta 3a0e3MeYyBaTH HAICKHHUN PIBEHb KOM-
dbopry. Takmii miaxig Mae ocoOnMBEe 3HAYEHHS Y

MeiaTpUdHIf, aHEeCTe310JOTiYHI Ta mamiaTUBHIN
TIPaKTHIL.
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FEATURES OF THE DIAGNOSIS OF GENETIC SYNDROMES IN CHILDREN WITH CONGENI-
TAL HEART DEFECTS

Anomauis.

Bpoooiceni éaou cepysi (BBC) nepioko € He i301608aHOI0 NAMOJIOZIEI, A CKIAO0B0I0 2EHEMUUHO20 CUHOPOMY,
wo cymmeeo 6njiueac Ha npocHo3, makKmuKy ﬂik‘y@aHH}l ma nooanvuie CnoOCmepedsNCerts oumunu. Memoio p060mu
€ Y3A2AIbHEHHS CYHACHUX NIOX00i6 00 PO3NIZHABAHHS 2eHEMUYHUX CUHOpoMis Yy dimeu i3 BBC ma eubopy onmu-
MATBHO20 Memooy 2eHemuyHol dideHOCmuKY. Y cmammi cucmemamu308ano KiiHIYHI O3HAKU, WO 00360JIAI0Mb
3anioospumu cunopomansvHy npupody BBC, posenanymo natibirbu KIiHiYHO 3HAUYWI CUHOPOMU MA OXAPAKmepu-
308AHO NOCIIO0BHICTNb 3ACMOCYBAHHS KAPIOMUNY8AHHS, XPOMOCOMHO20 MIKPOMAMPUYHO2O AHANI3ZY U eK30MHO20
CeK8eHy8aHHsA. 3anponoHO8aHull OIAZHOCMUYHULL AN2OPUMM MAE NPAKMUYHY YIHHICMbL 011 nediampis,
Kapoionoeie ma niKapig-2eHemuKis.

Abstract.

Congenital heart defects (CHD) are frequently not an isolated anomaly but a component of a genetic syn-
drome, which substantially affects prognosis, treatment strategy and long-term follow-up. The aim of this review
is to summarise current approaches to recognising genetic syndromes in children with CHD and to selecting the
optimal method of genetic diagnosis. Clinical features suggestive of a syndromic origin of CHD are systematised,
the most clinically significant syndromes are discussed, and the sequential use of karyotyping, chromosomal mi-
croarray analysis and exome sequencing is characterised. The proposed diagnostic algorithm is of practical value
for paediatricians, cardiologists and clinical geneticists.

Knrouoei cnosa: epoooiceni 6adu cepys, eeHemudni CUHOPOMU, XPOMOCOMHUL MIKPOMAMPUYHUT AHAI3, €K30-
MHe ceKkeeHysanHts, cunopom Hayua, cunopom deneyii 22011.2, cenemuune KOHCYIbMYBaAHHS.

Keywords: congenital heart disease, genetic syndromes, chromosomal microarray analysis, exome sequenc-
ing, Down syndrome, 22q11.2 deletion syndrome, genetic counselling.

Beryn

Bpomxkeni Baau cepisi 3aJIMIIAIOTHCS HAWIONIN-
PEHIIIOI TPYIIO BPO/DKEHUX aHOMaJIiii PO3BUTKY Ta
OJTHIEIO 3 TMPOBIJIHUX MPUYUH CMEPTHOCTI HEMOBIIST
[1]. 3nauna yacTuHa giteii i3 BBC Mae nonatkosi no-
3acepieBi aHoOMaiii a00 OCOOIMBOCTI PO3BHUTKY, IO
CBIIYMTH NPO CUCTEMHUH XapakTep HOPYIIEHHS MOp-
(oreHesy. 3a cydacHHUMH JaHUMHU, IIOHaWMeHIIe y 20
% niteit i3 BBC BraeThcst BCTAHOBUTH KOHKPETHHH Te-
HETUYHUHN JiarHo3, a cepe Malli€HTIB 13 MOoeTHAHHAM
CEepIIeBOi Bagu Ta €KCTpaKapAialbHUX aHOMAalii Iei
MOKA3HUK € I1I¢ BUIIUM [2].

BBC Moxe OyTH i30JIbOBaHHM TIOPYIICHHAM
KapJioreHesy, a MO>ke CTAaHOBUTH JIMIIIE OJHY 3 O3HAaK
XPOMOCOMHO{ aHOMaJIi1, MiKpOJIENEeIiifHOrO CHHIPOMY
Yl MOHOTEHHOTO 3axBopioBaHHsA. Came TOMy JiKap,
AKui Boepue ornanae autuHy 3 BBC, nosunen
OLIIHIOBATH HE JIMIIE cepue, a i (EeHOTUN AUTHHU B
LJIOMY — PUCH OOJINYYSI, TEMIIU POCTY Ta PO3BUTKY,
CTaH IHIIUX OpraHiB i cuctem [3].

CBo€yacHe BCTaHOBJICHHS T€HETUYHOI NMPUYNHH
BBC Mmae 3HadeHHs HE TiIbKU IS (OpMYITIOBaHHS

OCTaTOYHOTO JiarHo3y. BoHO BIUIMBa€ Ha MPOTHO3 Iie-
pediry Baiu Ta CyIyTHIX CTaHiB, BU3HAaYa€e 00CAT HEOO-
X1THOr0 MYJbTUAMCIMIUTIHAPHOTO OOCTEIKEHHS, N03-
BOJIsIE TIepe0aunTH PUBKKHU XIPYypTridYHOTO BTPYYaHHS
Ta KOPHUI'YBaTW NOAAIbIIE HCIAHCEpHE CIOCTEpe-
eHHs. He MeHII BayKIIMBUM € T€HeTHYHE KOHCYIbTY-
BaHHS POJIMHH 1010 PU3UKY ITOBTOPHOT'O HAPOKEHHS
JUTHHY 3 ITO1I0HOI0 TaToJoriero [4].

Mertoto poboTH Oyio y3arajabHUTH Cy4acHi miJ-
XOJIM JIO PO3Mi3HABaHHS TEHETWYHUX CHHAPOMIB Yy
JiTe i3 BPOKCHUMH BaJaMH Ceplls Ta OOTPYHTYBaTH
BHOIp ONTUMAILHOTO METOAY T€HETHIHOT 1IarHOCTUKH
3aJIeKHO BiJl KJIIHI9HOI CHUTYyaILil.

OcHoBHa yactuHa. [1ino3pa Ha reHeTHYHUH CHH-
JPOM Ma€ BUHUKATH BXKe Ha €TaIli MepBHHHOTO KIIiHIY-
Horo oriny nmutuau 3 BBC. [lo o3Hak, mo motpedy-
I0Th HIJIBUIIEHOI yBaru Jikaps, HaJleXaTb MHOKHHHI
BPOJKEHI BaJil PO3BUTKY, TIOE€JHAHHS CEPLEBOi 11aTo-
JIoTii 3 aHOMalisIMM 1HIIMX OpraHiB (HUPOK, CKeleTa,
LEHTPaIbHOI HEPBOBOI CHCTEMH, OpraHiB 30py Ta
CIIyXy), @ TaKoX HasBHICTb AMCMOP(IYHUX pHC 00-
aaast [3, 5].
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HacroposkyBaTu MOBUHHI TaKOX 3aTpUMKa (i3ud-
HOro a00 IICHMXOMOTOPHOTO PO3BUTKY, IOPYIICHHS
TEMIIB pocTy (SK HU3BKOPOCTICTH, TaK i HaIMipHHAN
pict), ckemetHi amedopmariii, MOPYIIEHHS CIyXy YU
30py, SIKi HE IOSICHIOIOTHCS CaMOIO CEPIIEBOIO BaJ0I0
[3]. BaxiuBe 3HaueHHs Mae CiMeHHUII aHAMHE3: MMO-
BTOpHI BHmaaku BBC a0o iHmMX BpOJDKEHHX aHO-
MaJliil y poandiB HEpIIOro i APYroro CTYIEHs CIopi-
HEHHSI, BUIAJIKH MEPTBOHAPOKEHHs ab0 paHHbOT AU-
TS0 CMEPTHOCTI He3po3yMisioro rexesy [1].

OxpeMy TpyIly CTAaHOBJIATH KITiHIYHI CHUTYyaIlil, 3a
SKHX CaMa CepIieBa BaJa € aTHUIOBOIO: HE3BUYHE MOEM-
HaHHA KUTBKOX Je(eKTiB, TSDKKICTh Baiy, IO HE
BIINIOBiZla€ OYiKyBaHIN AJIs 1301p0BaHOI (opmu, abo
HasBHICTH PiIKICHUX aHATOMIYHUX BapiaHTIB (Hampu-
KJ1aJl, OKpEMHUX THIIIB KOHOTPYHKAJIBHUX BaJ| UM aTpio-
BEHTPHKYJISIPHOTO CENTALHOTO Ie(eKTy B IUTHHU O3
cunapomy Jlayna) [5].

[lpakTiyHe 3HA4YEHHs Mae caMmMe MO€IHAHHS
KapiaJpbHOro (PEHOTHUILY 3 eKCTpaKapIiaJbHUMH O3Ha-
KaMmu: i3omp0Bana BBC 0e3 1o1aTkoBUX aHOMAii po-
3BUTKY 3HAYHO DiJllle Ma€ CHHAPOMAJbHY IPUPOLY,
TOJIi SIK HASIBHICTH JTBOX 1 OUIBIIIE TTO3aCEPIEBHUX O3HAK
ICTOTHO I IBUIIY€E HMOBIPHICTh TCHETUIHOTO AiaTHO3Y
1 € IPSIMUM TTOKA3aHHAM JI0 KOHCYJbTaMii JIikapsi-TeHe-
THKa [2].

Cunapom Jlayna (tpucomis 21). BBC Busiis-
10Th pubu3Ho y 40—50 % miTeit i3 UM CHHIPOMOM,
HalvacTile — aTpiOBEeHTPUKYJSIPHUN CeNTabHUMN Je-
(exT 1 e exT MKIUTYHOUKOBOT ieperopoaky [6]. Oc-
HOBHHMH I103aCEPLEBUMHU O3HAKaMH € XapakKTepHi
pucu o0nuyYst, M’530Ba FiNOTOHIS Ta 3aTPUMKa IICUXO-
MOTOPHOTO pO3BUTKY. [loeqHaHHs THUNOBOrO (heHo-
THUITY 3 aTPiOBEHTPUKYISAPHUM CENTaIbHUM Ae(HEKTOM
y HOBOHApOJPKEHOTO € KIACHYHHM IOKa3aHHIM IS
TEPMiHOBOTO KapiOTHITyBaHHS [6].

Cunapom aesenii 22q11.2 (y Tomy 4ucii cHH-
apom Ji/lxopmxki). [y cuaapoMy XapaKTepHi KOHO-
TpyHKalbHI Bagu — TeTpana danso, nepepuBaHHS
JIyT'l a0pTH, truncus arteriosus, Ae(heKT MiXIUTyHOYKO-
Boi meperopoxaku [7]. Ilo3aceprieBUMH O3HaKamMu €
riMmoKaNbIieMist, IMyHOAEDIIUT YHACTIIOK Timoriasil
TUMyca Ta aHOMaii MigHeOIHHS. 3amiJo3puTH Iled
CHHJIPOM CIiJl Y Oy/Ab-SIKOi TUTUHM 3 KOHOTPYHKaJb-
HOIO BaJIOK0 CepIlsi, 0COOIMBO 3a HASBHOCTI TiMOKaJIb-
mieMii, penuIMBHAX iH(EKLiH abo po3IIeNuHH TTiJHe-
OinHs [8].

Cunapom Hynan Ta inmi RAS-onarii. BBC na-
aBHI mpuOimsHo y 80 % mamieHTiB, HaWTHIOBImI
(hopMu — CTEHO3 Ki1anaHa JIETeHeBOi apTepii Ta rirnep-
Tpodiuna kapmiomionarist [9]. Cepen mozacepieBux
03HaK — HU3BKOPOCIICTh, XapaKTepHi pUCH OOIUIUsS
Ta gedopmarii rpyaaoi kimiTku. Kiiniunaa mimo3pa Ha
cuHIpoM HyHaH BUHMKaE MpH MOEAHAHHI CTEHO3Y Jie-
rereBoi apTepii abo rimeprpodiuHoi Kapaiomionartii 3
HU3BKOPOCTICTIO Ta THUMOBUM (DEeHOTHIIOM OOIUIUSL
[10].

Cunnpom Tepuepa. HaiixapakrepHimi cepreBo-
CYAMHHI aHOMaJlii — JBOCTYJIKOBUI aopTaJbHUHN Kila-
naH ta Koapkrauis aoptu [11]. ITozacepueBumu o3Ha-
KaMH € HM3bKOPOCIICTh, JiMpenemMa KUCTeH 1 cTol y
HOBOHAPOJDKEHOT NIBYMHKH, MIKipHA CKJIaJKa Ha IIHi.

BusieiieHHs koapKTaIlii aopTé ab0 ABOCTYIKOBOTO a0p-
TAJIPHOTO KJIAllaHA B JIBYMHKU 3 HU3BKOPOCIICTIO €
MIPSIMAM TIOKa3aHHAM JUTS KapioTumyBaHas [11].

Cungpom Binbsimca. TunoBoro Baoro € HaAKIa-
MIAHHUK CTEHO3 aOpTH, pifme — rnepudepudHuid cTe-
HO3 JereHeBoi aprepii [12]. XapakrepHi mo3acepuesi
O3HaKH — CBOEPIJHI PUCH 00IHYUs («WIHUKO ebhay),
rinepkajibplieMis B paHHBOMY AWTHHCTBI Ta HaaMipHa
TOBAapHUCHKICTh y MOBeMiHII. [loemHaHHS HaJKIamaH-
HOT'O a0PTAIBHOTO CTEHO3Y 3 TUIIOBUM (DEHOTHIIOM 00-
JUYYsL € MiACTaBOIO UIS IUIECHPSIMOBAHOTO MOJIEKY-
JISIPHO-TEHETUYHOTO JTOCTIDKeHHS HimsaHkd 7q11.23
[12].

Cungpom Kabyki. BBC Ttpammsttorscs mpu-
ONMM3HO y TOJOBMHH TMAIli€HTIB, Haifuactime — mae-
¢exTu niBUX Bignimie ceps Ta septal defects [13]. Xa-
PaKTEpHUMH I103aCEPLEBUMH O3HAKAMH € BHJOBXEHI
OYHI IIUIMHKA 3 BUBEPTOM HW)KHBOI MOBIKH, aHOMAJii
MaJbIliB Ta BUpAKEHa 3aTpUMKa pPo3BUTKY. CHHAPOM
cItif 3amifo3putu npu noeaxanHi BBC i3 3aTpumkoro
PO3BUTKY 1 CBOEPITHUMH pUCAMH OOJIAYYS, KOJIH 1HIIII,
OLIBLI MOUIMPEHI CHHAPOMH BUKIIIOUEHO [13].

CyyacHi MeTOAM TreHeTHMYHOI [diarHOCTHKH.
Bubip Meromy TEHETHYHOTO JOCITIIKCHHS BH3HA-
YaeThCsl HAacaMmepel KIIHIYHUM (EHOTHIIOM AWTHHHU
Ta XapaKTepoM I1i103pIOBaHO]I MTATOJIOTI], a HE € YHIBEp-
caybHUM T Beix Bumnaakis BBC [1].

KapioTumyBaHHs 3aJIMIIAETHCSI METOAOM BHOODY
3a MiJJ03pH Ha aHeyIIoiniro (cuaapom JlayHa, CHHAPOM
Tepuepa) abo BeNUKY CTPYKTYpHY XPOMOCOMHY Iiepe-
OyIIOBY, OCKUIBKHM JJO3BOJISIE Bi3yalli3yBaTH XpPOMOCOMH
MOBHICTIO, BKJIIOYHO 31 30aJaHCOBAHMMHU TPAHCIIO-
KaI[isIMH, SIKi HE BUSABJIIOTHCS IHIIMMHU MeTomamu [1].

XpoMocomHHI MikpoMaTpuuHui aHamiz (XMA,
CMA) € mepmoueproBUM METOIOM OOCTEKEHHS IiTeH
13 MHOXXMHHUMH BPO/DKEHUMH BaJjaMU PO3BUTKY Ta 3a-
TPUMKOIO PO3BUTKY, OCKIUIBKM MAa€ ICTOTHO BHIILY
PO3ALIBbHY 3IaTHICTE IMOPIBHSHO 3 KapiOTUITYBaHHSM 1
JIO3BOJISIE BUSBIISITA MIKPOZIETEIii Ta MIKpOAyIUTiKaIlil,
30kpema generiiro 22ql1.2. JliarHocTu4yHa pe3ysbTa-
tuBHICTE XMA B momyJusimii IiTe# i3 3aTPUMKOIO po-
3BUTKY, ayTU3MOM 200 MHOXXMHHHMH aHOMAJIIsIMHU CTa-
HOBHUTH NpuOIM3HO 15-20 %, 10 CYTTEBO MEPEBUIILYE
MOJKJIMBOCTI KJIACHYHOTO KapioTuiyBaHHs [ 14].

TapreTHe MOJIEKYJISIPHO-TEHETHYHE TECTyBAaHHS
(cexBeHyBaHHSI OJHOTO TeHa a0 HEBEJMKOI TPYIH
T'CHIB) € JOIUIBHUM TO/Ii, KOJIA KJTiHIYHA KaPTHHA € BH-
COKOCIIeNM(IYHOI0 Ui KOHKPETHOTO MOHOTE€HHOTO
CHHIPOMY, HalpHKJaJ 332 XapaKTepHOTO IOETHAHHS
CTEHO3Y JIET€HEeBOI apTepii, HU3bKOPOCIOCTI W THIO-
BOro (peHOTHITy, HIO J03BOJISE 3aIiI03PUTH CHHAPOM
Hynan [9]. [laHeni reHiB, IO OXOIUTIOIOTH JECATKH
TeHiB, ACOMIMOBAaHMUX 31 CIOPITHEHUMH (EHOTHIIAMHU
(mampuknan, maHendb RAS-omartiif), HOIINBHI, KOJH
KJIIHIYHA KapTHHA € THUIIOBOIO JIJIS IPYITU CXOXKUX CHH-
IpoMmiB, ane 6e3 4iTKoi BKa3iBKM Ha KOHKPETHHUH TeH
[10].

Ex3omue cexBenyBannsi (WES) posrispaiors sk
TecT Apyroi abo TpeThoi JiHIl — 3a BiACYTHOCTI pe-
3ynpTary micing XMA Ta TapreTHOro TecTyBaHHs, a Ta-
KOX SIK TecT repiuoi JiiHii 3a noexHanus BBC i3 MHO-
KMHHUMH BpPOJDKEHHMH aHOMATiSMH Ta BUPAXKEHOIO
3aTPUMKOIO PO3BUTKY, KO (DEHOTHIT HE BiJIOBimae



«COLLOQUIUM=JOURNAL» #21 (288), 2026 J MEDICAL SCIENCES 65

’KOTHOMY BifloMoMy cuHApoMy. I[TopiBHSHO 3 MaHeb-
HUM TecTyBaHHsAM, WES no3Bosisie 0mHOYAacHO
aHAJII3yBaTH NPAKTUYHO BCi KOMYBaJbHI JUISHKH Te-
HOMY, IIIO IiIBHIITY€ HMOBIPHICTH BUSABJICHHS IIPHYNHI
B KIIIHIYHO HEOTHO3HAYHMX BUMaakax [15].

KoskeH 13 mepemniueHnX METOZIB Mae cBOI oOMe-
xkeHHs. KapioTumyBaHHsS He BHSABISIE CyOMIKpO-
CKOIIYHUX TepedynoB, XMA He Bu3Hayae 30aiaHco-
BaHMX TPaHCJIOKAIii Ta 0JHOOATHKIBCHKOI ITUCOMIi, a
CEKBEHYBaHHsI MOKE HE OXOIUTIOBATH ITMOOKI IHTPOHHI
abo perymstopHi BapianTH [14]. Oxkpemoro mpodiaeMoro
€ OTPUMAaHHS BapiaHTIB HEBU3HAUYEHOTO KIIHIYHOTO
3radenHs (VUS), iHTepmperaris Skux moTpedye 3aimy-
YeHHS JTOCBITYCHOTO JIiKAps-TeHETHKA Ta, 38 MOXKIIH-
BOCTI, TOCTI/DKEHHS 3pa3KiB 000X 0aTbKiB [15].

[pakTuyHuii aJropuT™M reHeTHYHOI AiarHo-
cruku. Ha mepmiomy erami kapaionor abo memiarp
OLIIHIOE THUII BaJ¥l CEpLs Ta HasBHICTH M03aCEPLEBHX
03HaK, 3a3HAYCHUX Y TepIIoMy po3naiii crarti. Jami
YTOYHIOIOTh CIMEHHHMII aHaMHe3 — HasiBHICTh MOJi0-
HUX BHIA/IKIB y POJMYiB, HEBHHOLIYBaHHS BariTHOCTI,
KPOBHOCTIOpIHEHUI 1UTI00 OaThkiB. SIkmo (heHoTHUm
JUTHHH € BUCOKOCTICIU(DIYHUM TSI KOHKPETHOTO CHH-
IpoMy (HaIpUKIIa]], TUIIOBE OO i aTPiOBEHTPHUKY-
JEIPHUH cenTanbHUH NedeKT), OMUTEHO 0Jpasy CIpsi-
MOBYBAaTH JUTHHY Ha BiATIOBIJHE IIiJIECIIPIMOBaHE JO-
CIiPKeHHS — KapioTUIyBaHHS a00 TapreTHUH TecT [0,
9]. 3a menm crerudiuaol ab0 MOEAHAHOT KIIHIYHOT
KapTUHHU TiepeBary HajnaoTh XMA sK TecTy Hepuioi
JiHii, a 3a Horo HeiHPOPMATHBHOCTI PO3IIANAIOTH
€K30MHe CeKBeHyBaHHi [ 14, 15].

[TpUHUMIIOBO Ba)KJIMBO TiJKPECIUTH, IO Hera-
TUBHMH pe3yJbTaT TEHETUYHOTO TECTYBaHHS He
3aBK/IM BUKIFOUAaE reHeTHuHy etionorito BBC. XKonen
OKpeMHI METOA He 3/aTHHH BHSBUTH BECh CIICKTP
MOXIIMBHX TE€HETHYHHMX IOPYLIEHb: PE3yJbTaT 3aje-
JKUTH BiJl pO3IUIBHOT 31aTHOCTI METO/Y, TIOBHOTH OXO-
IUICHHS T€HOMY Ta HAsABHMX Ha ChOTOAHI 3HaHb IIPO
MPUIHHHO-HACTIAKOBI TeHH [15]. Tomy B pasi criiikoi
KITIHIYHOI TTi103pHW Ha cuHIpoManbHy npupoay BBC 3a
HEraTUBHOT'O pe3yJIbTaTy MEPBUHHOTO TECTYBAHHS M-
TUHY JIOLJIHO TIOBTOPHO KOHCYJIbTYBATH B JiKapsi-re-
HEeTHKa JJIsl PO3MNISAY MAOJATKOBUX METOMIB JO-
CIlifpKeHHs1 200 MOBTOPHOTO aHAJI3y B)KE OTPHUMaHHUX
JTaHMUX 4yepe3 neBHui Jac [14].

BucHoBkn. ['eHeTHYHA TIarHOCTHKA JTITEH 13 BPO-
JUKEHHMH BaJlaMH Ceplisl NMOBHHHA IPYHTYBaTHCS Ha
KOMIUIEKCHIH OILIHII Kap/AialbHOTO Ta eKCTpaKapAiaib-
HOro (DeHOTHIy, pETEeNbHOMY aHajii3li CciMeHHOTro
aHaMHe3y Ta LiJecHpsMOBaHOMY BHOOpI METOy reHe-
THUYHOTO TECTYBaHHs, a He Ha (popMaIbHOMY 3acTOCY-
BaHHI OJHOTO W TOTO CamMoOro JOCHIKEHHS B yCiX
Bumnajkax. [loegaanas BBC i3 agucmopgidyHuMu pu-
camH, 3aTPHMKOIO0 PO3BHUTKY, aHOMANiIMHU IHIIUX Op-
rafiB a0 OOTSDKEHIM CIMEHHUM aHaMHE30M € OCHOB-
HOTO TICTaBOIO JISl KOHCYNBTAIlI JIiKapsi-TeHeTHKA Ta
MOAAJBUIOTO HiJecHpsiMOBaHOTO obctexxeHHs. [Ipak-
THUYHE 3HAYEHHS PaHHbOTO BCTAHOBJEHHS E€TiOJIOTid-
HOT'O J[IarHO3Y T0JISITa€ Y MO>KJIMBOCTI TOYHIIIOTO IIPO-
THO3YBaHHS I1epediry 3aXBOpIOBaHHS, IJIaHyBaHHI 00-
CATY CYIYTHBOTO OOCTEXKCHHS Ta XIPYPri4HOTO
JIKYBaHHS, @ TAKOXK y Ha/IaHHI POAMHI 0OTPYHTOBAHOT'O

T€HETUYHOI'O0 KOHCYJIBTYBAaHHS IIIOJ0 PU3UKY IIOBTOP-
HOTO HAapOJPKEHHS IWTHHU 3 TIOIOHOIO IMAaTOJIOTIENO.
[Nonmanbine BIOCKOHATIEHHS aTOPUTMIB 3aCTOCYBaHHS
XPOMOCOMHOTO MIKPOMAaTPHUYHOTO aHalli3y Ta CeKBe-
HYBaHHSI HOBOT'O TIOKOJIIHHS CIIPUATUME Hi,Z[BI/IH.IeHH}O
JIarHOCTUYHOI Pe3yJIbTaTUBHOCTI B JITEH 13 Bpomxe-
HUMU BaJlaMU CCPLIA.
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HEREDITARY DISORDERS OF PHOSPHORUS-CALCIUM HOMEOSTASIS IN CHILDREN: MO-
LECULAR GENETIC MECHANISMS AND CLINICAL ASPECTS

Anomauis.

Cnaoxosi nopywenns ocghopro-kanvyie6o20 2omeocmasy y Oimell € 2EHEMUYHO 2eMEPOEHHOI0 2PYNOI0 3d-
X8OPIOBAHb, WO BUHUKAIOMb YHACTIIOOK Oeghekmis pecynsyii obminy xanvyiio, gocpamy ma simaminy D. V
cmammi po32isAHYMO MOJICKYIAPHE Mexanizmu ix pozeumky, poiwv eenie PHEX, FGF23, DMP1, SLC34A3, CASR,
GNAS, VDR, CYP27B1, CYP24A1 ma ALPL, a makoac ocobrueocmi kniniunoi kapmuHu, 1a60pamopHoi ti mojie-
KVIAPHO-2eHemMuuHoi diaenocmukuy. Buceimneno ocrhosHi nioxoou 0o ougepenyitinoi diacnocmuxu cinogocga-
MmeMIuHUX paximis, nopyuieHb Kaavbyico2o 0oMminy ma Oegexmie memabonizmy gimaminy D. ITiokpecneno 3na-
YeHHsI PAHHbOT 2eHeMUYHOI OiaeHOCMUKU 01 8UOODPY NAMOLEHeMUYHO20 JIKY8AHHS, NPOQDINAKMUKU YCKIAOHEH b §
MEOUKO-2eHeMUYHO20 KOHCYIbMY8AHHS CiM T,

Abstract.

Hereditary disorders of calcium-phosphorus homeostasis in children constitute a genetically heterogeneous
group of diseases resulting from defects in the regulation of calcium, phosphate, and vitamin D metabolism. This
article examines the molecular mechanisms underlying their development, the role of the PHEX, FGF23, DMP1,
SLC34A3, CASR, GNAS, VDR, CYP27B1, CYP24A1, and ALPL genes, as well as the characteristics of the
clinical presentation and laboratory and molecular-genetic diagnostics. The article highlights the main
approaches to the differential diagnosis of hypophosphatemic rickets, calcium metabolism disorders, and
vitamin D metabolism defects. It emphasizes the importance of early genetic diagnosis for selecting pathogenetic
treatment, preventing complications, and providing medical-genetic counseling to families.

Knruosi cnosa: gpocghopro-kanvyicguii 2comeocmas, 0imu, cnaokosi 3ax60pro6ants, 2inogoc@amemiynuii
paxim, PHEX, FGF23, CASR, éimamin D, monekynapno-eenemuuna 0iaeHOCMUKA.

Keywords: phosphorus-calcium homeostasis, children, hereditary diseases, hypophosphatemic rickets,
PHEX, FGF23, CASR, vitamin D, molecular genetic diagnosis.

Beryn. Kanbuiii 1 ¢ochop € KIOHOBUMH  BIANOBIJI HAa CTAHAAPTHY TEPAIilo Mae OYTH MiICTaBOO
MiHepagamMu ans  (GoOpMyBaHHS Ta MiHepamizamii sl MOMIMOJEHOro  OOCTEXEHHS 3 OLIHKOIO
CKejleTa, a TaKOXK 3a0e3MedYeHHs HEpBOBO-M’s30BO1  (ocdarnoro  obminy, pias FGF23 ta, 3a
nepeaayi, KIITHHHOI CHUTHAJi3alil Ta €HEPreTHYHOro  TOKa3aHHAMH, MOJICKYJISIPHO-T€HETHYHOTO

Mmerabonizamy. Y giteil morpeba B HHUX IOCTiifHO
3pOCTa€  BIANOBIAHO JIO TEMIIB POCTY, TOMY
MOPYIIEHHS MIiHEpPaJbHOTO T'OMEOCTa3y  IIBHJIKO
MO3HAYAIOTHCS HA CTaHi KICTKOBOI TKAHUHU.

lomeocras kambmio i Gocopy miaTPUMYETHCS
B32EMOJIIEI0 KHUIIEYHUKA, HUPOK 1 KiCTKOBOT TKaHWHHU
3a ydactio maparropmony (PTH), dakropa pocty
¢ibpoobmactie 23 (FGF23), kopeuentopa Klotho Ta
aktuBHEX (opm BiTaminy D. Ilopymenns ¢ysHkmii
KOMIIOHEHTIB IIi€i PerymsaTopHOi CHCTEMH, 30KpeMa
peuentopa CaSR  abo HupkoBHX  QochaTHHX
TpaHCIIOPTEPiB NaPi-lla/NaPi-Ilc, MOXYTb
CIPUYMHATH CIIaJIKOBI pO3JIaiu MiHEpaIbHOTO 00OMiHY
[1].

KiiniyHI NposiBM TakuX 3aXBOPIOBaHb Yy AiTei
HEepioKo HaraiaywoTh aedinuT BitTaminy D, 1o
YCKJIQHIOE CBO€YACHY [IarHOCTHKY. BiacyTHicTh

TecTyBaHHS. BCTaHOBIIEHHS T€HETUYHOI IPUYNHHE MAE
MIPaKTHYHE 3HAYECHHS, OCKIIBKM BH3HAYAE JIIKYBaJIbHY
TaKTHKy Ta 3a0e3ledyye MOJIMBICTh T€HETHYHOTO
KOHCYJBTYBaHHS POAUHH [2].

MerToro cTaTTi € CHCTEMaTH3alis CyJYaCHUX JaHUX
100 MOJIEKYJISIPHO-T€HETUIHUX MEXaHi3MiB
CIa/IKOBHUX MIOPYIICHb (hochopHO-KATBITIEBOTO
roMeocrasy y AiTel, iXHpOro KiIiHiIKO-1abopaTopHOTro
(heHoTHITY Ta TTiXOAIB 10 NiaTHOCTHUKH.

OcHoBHa 4actuHa. [eHeTM4yHi MexaHi3Mu
cnaakoBux  mopymenb.  CnankoBi  nedexta
(dhochopHO-KaIBIIEBOTO roMeocTasy YMOBHO

MOJUISIOTE HAa JBI BEJIMKI TPYNU: 3aXBOPIOBAHH,
nos'sizani 3 mopymeHHsam perymauii  FGF23 i
HUPKOBOT'O TPaHCHOPTY (ocdary, Ta 3aXBOPIOBAHHS,
NOB'sA3aH1 3 MOPYLIEHHSIM CHHTE3y, cekpelii ado nii
PTH i Bitaminy D [2]. ¥V KOXHOMY BUTIQJIKy JOTiKa
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OJIHAKOBa: MYTallis 3MIiHIOE CTPYKTYpy ab0 (PYHKIIIO
KOHKpETHOTO OijKka, I TOpYIIye TEBHY JIaHKY
CHUTHAJIBHOTO TMUIAXY, BHACIIZOK YOTO 3MIiHIOETHCS
OamaHc KambIlifo Ta/abo docdary, MO0 CBOEI YEPTOIO
dhopMmye xapaxTepHHI TaOOpaTOpPHHUN 1 KIiHIYHUI
¢denotum.

I'en PHEX, posramoBanuii Ha X-XpoMocowmi,

Koaye €HJIOTIeTITH 130110 JI0HH 010K, o
eKCIIPeCyeThcsl  IEPeBaXKHO B ocreobmacrax 1
ocreonuTax. IHakTMByroui Mmytauii PHEX He

NpU3BOAATE J0 mpsimoro mporteonisy FGF23, sax
BB@XXAJOCS paHillle, a OIOCEPEAKOBAHO MOPYIIYIOTH
perymsmito Horo CHHTE3y B OCTCOLHMTAX, ILIO
CYTIPOBOIKYETHCS CTIMKIM T ABUIICHHSM
mupkymorogoro FGF23 [1,3]. Lle nHafimommpenima
TeHeTHYHA NpuduHa (ocdaT-BTpadaodoro paxity B
JiTeH, yCIaJKOBY€EThCS 3a X-34ETUIEHUM JIOMIHAHTHUM
THTIOM, a 05n3bK0 20% BHUIAIKIB BUHHKAIOTH de novo

[1].

I'en FGF23 cam Moxe OyTH MilICHHIO
aKTHBYIOUMX MyTallii — 3aMiHM apriHiHy B
MmojoXeHHaAXx 176 abo 179 mopymyroTs calT
MPOTEONITHYHOTO  PO3MICIUICHHA  Oinka  (MOTHB

RXXR), ymacmimox goro FGF23 crae criiikum mo
IHaKTHBaWii NMpoTea3aMH Ta HAKONUYYEThCS B KPOBI
[4]. Lle mexxuTh B OCHOBI aBTOCOMHO-JAOMIHAHTHOTO
rinogocdaremigHOTO paxiry.

I'en DMP1 xonye mo3axkiiTHHHMHA MaTPUKCHUM
O1JIOK OCTEOLUTIB, SKMH Y HOPMI IPUTHIYYE EKCIIPECito
FGF23 Ta Oepe ywacTh y MiHepamizalii MaTpHKCY.
Brpara ¢ynkuii DMP1 3HiMae ne rambMmyBaHHS,
FGF23 migBuinyetbcs BTOPUHHO, 1 (opMmyeThes
aBTOCOMHO-periecuBHa (opma rimodochareMidHOTO
paxiTy, KIiHIYHO # O6ioxiMigyHO noxiOHa mo XLH, ane 3
IHIIIMM THITOM yCTIaAKyBaHHS [5,6].

SLC34A3 ta SLC34A1 KOIyrOTh HUPKOBI HATPili-
tdocdarui kotpancmoprepu NaPi-Ilc ta NaPi-lla
BignoBigHO. Ha BiqMiHy BiX momepenHix TPbOX I'eHiB,
JedexTH nux TpaHCIOPTEpPiB CHPUYNHSIOTH IEPBUHHY
HHUPKOBY BTpary ¢ocdary Oe3 miapuiueHus FGF23;
KOMIIEHCAaTOpHO akTuBYeThes cuHTe3 1,25(0OH)2D, mo
3YMOBIIIOE TIMEPKAbIIypil0 — O3HAKY, SAKa YIiTKO
Bigpisase mi  ¢opmu Bix PHEX/FGF23/DMPI1-
orocepeKoBaHux paxitis [7,8].

I'en CASR kojaye KanplLiiluyTJIMBHH peLenTtop
MapaTUPEOLUTiB i HUPKOBOTO emiTelnito. [HakTuByroUi
MyTalii OJHOTO ajesns 3MIIyIoTh "TOYKYy piBHOBaru"
penienrTopa BIPaBO, TOOTO JUISl MPUTHIYEHHS CEKpewil
PTH noTpiben BUIIHIi 32 HOPMAILHHUN PIBEHB KAJIBIIII0
— Tak (opMyeTbcs CciMeiHa TiNMOKaJbLiypHYHA
rinepkaibplieMis; OlasiebHa 1HAKTHBAIlS CIPUYHHSIE
TSOKYMA HEOHATaJbHUM BaXXKUW TilmeprapaTupeos.
Hatomicte axtuByrowi wmytamii CASR 3mingyrors
TOYKY PIBHOBAar" BIIBO, 1 MapaTupeonuT 'posmizHae"
HOPMAaJTbHUN KaNbLil SIK HAaUINIIKOBUH, IPUTHIYYIOUN
cekperito PTH HaBiTh 32 HaIBHOCTI TiMOKAIBITIEMiT —
TaKk BHHHMKA€ aBTOCOMHO-JIOMIHAaHTHA TiMOKAJbILIEMis
[9,10,20].

Jlokye GNAS xonye  anbda-cyOOAMHHIIO
crumymorodoro  G-6inka  (Gsa), HEOOXimHy i
nepenaui curHany Big peuentopa PTH 1o
aJICHUIATIUKIIA3M B HUPKOBOMY KaHAJBI[l Ta KiCTII.
Uepes TkanuHOCTICU(IYHUN T€HOMHUN IMIPUHTHHT

MyTamis, YycClmajKkoBaHa Bil Marepi, CIPUIHHSIE
PE3UCTEHTHICTh  TKaHWH-MimeHe##r 1m0 PTH —
mceBjorinonaparupeo3 tumy la 3 ¢deHOTHIIOM

cnagkoBoi octeonuctpodii Ondpaiita (HU3BKHIA 3pICT,
OKUPIiHHA, OpaxiTaKTHNis, MiAMKIpHI OcU(iKaTH), TOAI
SK Ta caMa MyTallis, yClajJkoBaHa Bix OaTbka, Jae

Jume  ckeiaeTHHH (QeHoTHn 0e3  TrOpMOHAIBHOI
PE3UCTEHTHOCTI —  IICEBJIOINCEBIOTINONAPATHPEO3
[11].

I'en VDR xonye sipepHuii perentop Biraminy D,
HeoOXimamit i peamizamii mii  1,25(OH):D vy
KHIICYHUKY, KicTIi Ta HuUpHi. Brpara ¢yrknii VDR
TIPU3BOIHTH [0 CIIAJIKOBOI PE3UCTEHTHOCTI JI0 BiTaMiHy

D — mnompu BHCOKHi, 1HOAI AyXe BHCOKHI PiBEHB
1,25(OH):D, TkaHWHH-MiIIEHI HE BiANOBINAIOTH Ha
HBOTO,  PO3BHBAETHCA  BaXKKa  TINOKAJbBIEMIs,

BTOPMHHMH TrineprnapaTipeo3 1 paxit, HepiaKo B
MO€THAHHI 3 aJIOTIEIIET0, 1110 TOB'sA3aHa 3 poyutro VDR
y IUKJII BoJIoCstHOTO (hosmikyia [13].

I'enm CYP27B1 t1a CYP24Al xoayioTh
(dhepMeHTH MPOTHIICKHOT il y MeTabos1i3Mi BiTaminy D.
CYP27B1 (lo-rimpokcunaza) neperBoproe 25(OH)D
Ha aktuBHU 1,25(OH).D y Humpui; BTpara ioro
GYHKIIT yHEMOXJIMBIIOE YTBOPEHHS AaKTUBHOTO
TOPMOHY, 1, TONpW HOPMAaJbHHUHA ab0 IiABHUIICHUN
piBess 25(OH)D, po3BuBaetscs nedimur 1,25(0OH).D
i3 BaYKKOIO TIITOKANBITIEMIEI0 Ta paxiToM — BiTamiH D-
3anexHuil paxit 1A tuny [12]. CYP24Al, HaBmakwy,
karamizye karabomizm 1,25(OH):D; Brpara itoro
AKTHBHOCTI NPU3BOJNUTH JI0 HAKONUYEHHS aKTUBHOTO
MeTaboJIiTy, TrinepkaiblieMii, rinepkaipLiypii Ta
HE(PPOKAIBIIMHO3Y, [0 KIIHIYHO MPOSBISETHCS 5K
imionaTyHa iH(aHTWIbHA rinepkasibuiemis [14].

I'er ALPL koxye TkaHUHOHECTIEU(IUHY JTyKHY
¢docdarazy (TNSALP), sika rigpoiizye mO3aKIITHHHUH
HeopraHiuHUN mipodochaT — MOTYKHHUH iHTIOITOp
MiHepamizamii. Brpata ¢yakmii TNSALP npusBoanuts
IO  HakommiyeHHs  mipodocdaTy,  TOPYIICHHS
MiHepami3amii KicTKH Ta 3y0iB 1 MaTOrHOMOHIYHO
HHM3bKOT aKTHBHOCTI JIY)KHOi (ocdarasu B cUpOBaTIi
— rinogocdarazis [15].

I'en AIRE d¢opmanmsHo He Oepe yuacTi
Oe3rnocepeiHbo B Kabliii-hochaTHOMy 0OMiHI, OJTHAK
Horo iHaKTHBallisl 3yMOBJIOE BTpary LEHTPaJIbHOL
IMYHHOT TOJIEPAaHTHOCTI B TUMYCI, L0 MTPU3BOJUTH JI0
ayTOIMYHHOI AECTPYKLIl MapamuronoJiOHIX 3a103 y
MeXax aBTOIMYHHOTO HOJITJTIAHIYJISIPHOTO CHHIPOMY
1 Tuny (APECED); kiiHIYHUM HacliZKOM € HaOyTHH,
aJle TeHeTHMYHO JEeTepPMIHOBAaHMH TilomapaTtupeos 3
BiIMOBIHOO TiMOKanbieMiero [16].

CnaakoBi rinogocdaremiuni  paxitu. X-
3yenyieHuii rinogocparemiunuii paxir (XLH) —
HaiyacTima crnaakoBa ¢opMma paxiTy, 3yMOBJIEHA
mytarisma PHEX. Tlopymenns perymamii FGF23
CIPUYMHSAE HUPKOBY BTpaTy ¢ocdaTy Ta 3HIKEHHS
cuatesy 1,25(0OH):D, mo mnopymye MiHepamizaiiro
kictok. TumnoBi mposiBu — nedopmanii  HIDKHIX
KiHI[IBOK, 3aTPUMKa POCTY Ta CTOMATOJIOTi4HI abcrecu
[3].

ABTOCOMHO-TOMiHAHTHHI
rinopocharemiunmii paxit (ADHR) cnpuunnenuit
crabinmizytounmu Mmytauismu FGF23. Xapakrepaumu €
BapiabenmpHMH  BiKk  MaHidecramii Ta  HETOBHA
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MICHETPAHTHICTh: 3aXBOPIOBAHHS MOXKE MPOSIBISITUCS B
MUTUHCTBI, MiITITKOBOMY abo IOpOCIIOMY BiIi, a
YacTHHA HOCIIB 3aIMIIAETHCS O€3CUMIITOMHOIO [4].

ABTOCOMHO-pellecuBHUI rimogocharemiunuii
paxit (ARHR) noB’s13aHuii 1mepeBaxHO 3 MYyTaIlisIMU
DMP1, pimme — ENPP1l. 3a ximiHivHEUME Ta
OiloxiMiuHMMHK o3Hakamu Haraaye XLH, ockinbku
TAaKOXX OIOCEpPENKOBYeThCsl  HapmuimkoM FGF23;
ocraroyHa audepeHmianis 1norpedye MOJEKYJspHO-
TEHETHYHOTO TOCIIKeHHS [2,5,6].

CnagkoBuii rinmogocdaremiunnii paxir i3
rinepkaabuiypiero (HHRH) 3YMOBJICHUAHT
OianemsauME MyTanisMu SLC34A3, mo mopymryoTh
¢yHKIiFO  HEHpKOBOro  TpaHcmoprepa  NaPi-lIc.
Bracmimok BTpatm (ocdary MmiIBUILYETHCS CHHTE3
1,25(0OH).D, mocmmoeThcst BCMOKTYBAaHHS KaJbIIiIO Ta
BUHUKAE TiNepKajbLiypis, iHOAI 3 HePPOKAIBIIMHO30M
abo HEPPOITITIA30M. IoenHanus
Huspkoro/HopMmaneHoro FGF23 i3 migBuineHuM
1,25(0OH):D € Baxnusoro o3Hakoro HHRH [7,8].

Kaniniuni mposiBm y nireii. Kuniniuni nposiBu
CHaJIKOBUX MOpyLIeHb GochopHO-KaIbLIEBOro 0OMiHY
3aJeXaTh Bifl XapaKTepy FeHETHIHOTO JIEPEKTy Ta BiKy
IUTHHU. XpoHiuHa rinodocdaremis CIpUINHSE
MOPYIICHHST MiHepalli3amii KiCTOK, IO IPOSBIAETHCS
paxiTHYHUMH 3MiHaMH, JAedopMarissMu  HIDKHIX
KIiHIIIBOK, 3aTPHMKOIO0 POCTY Ta M'SI30BOIO CITa0KiCTIO.
Hns docdar-BTpavarounx paxiTiB TakoX XapaKTepHi
CTOMAaTOJIOTiYHI ~ abcuecH  4epe3  HOPYLICHHS
MiHepaiizauii neHtuny [1,2].

[Mpu rinokanbIiEMiYHUX CTaHaX IEPEBaKAIOTh
NpPOSIBU  HEPBOBO-M'A30BOT  rinep30y/UIMBOCTI —
CYJAOMHM, TeTaHis, JapUHrOCIa3M, mapecresil; npu
TPHUBAJIOMY TIepediry MOXKIIMBI KiCTKOBI Jedopmariii Ta
oime [11-13]. HHRH i medextu CYP24A1 moxyTh

CYIIPOBOJIKYBATHCS rinepKaIbIiypiero,
HE(POKAIBIIMHO30M Ta HedpoumitiazoM, iHOmI 6e3
BUPXCHAX  KITIHIYHHX CHUMIITOMIB [7,8,14].

CrierrpiuHi IPOSBU TAKOXK 3aJICXKATH BiJl TEHETHIHOTO
nedeKTy: anonenis xapakTepHa s mytaiiii VDR, a
OpaximakTwiist Ta miAWKipHI ocubikaTy — IS
nceporinonaparupeosy tumy la [11,13]

JlaGoparopHa Ta MOJIEKYJISIPHO-TeHETHYHA
niarHoctuka. llepBuHHe OOCTEXEHHS  BKIIOYAE
BU3HAYCHHS Kaubilito, Gochopy, nyxuoi docdarasy,
KpeaTuHiHy, MarHito, PTH, 25(OH)D Ta 1,25(OH).D.
[oennanns rinodocdaremii 3 HOpMaIEHUM KaJIbLIEM 1
PTH xapaktepne nn1 FGF23-onocepeaxoBaHux
paxiTiB, TOZi K rimokamsllieMis 3 miasumennm PTH
Moxe cBiquutH 1po mnopymenHs aii PTH abo
MeTabomi3my Bitaminy D.

BaxnuBUM  [iarHOCTUYHMM — TOKa3HHUKOM €
TmP/GFR: #oro 3HmwkeHHs Ha Tii rinodocdaremii

HMiATBEpPIKYE HUPKOBY BTpaTy Qocdary [2].
Busznauenns FGF23 nomomarae posmexxyBatu FGF23-
omnocepenkoBani ¢opmm Ta HHRH, a ominka
KaJpliypii — BusBuTH XapaktepHi mms HHRH i
nedekriB  CYP24Al nopymenHs  [1,7,8,14].
MornekynspHO-TEHETHYHE  JIOCITI/DKEHHS  JIO3BOJISIE
HiATBEPANTH JiarHos, BU3HAYUTH TaKTHKY

MATOr€HETHYHOTO JTIKYBAaHHS Ta IPOBECTH OOCTEIKECHHS
pomuuis [2,7,8].

BucHoBku. BpokeHui TIMOTUPEO3 € OMHIEIO 3
HebaraTb0X TPUYUH TSKKOI PO3YMOBOI BiJCTAJIOCTI,
SIKi# MOYKHA TIOBHICTIO 3aIt00irTH 32 YMOBH CBOEYACHOT
MIarHOCTUKM W JIIKyBaHHA. | eTeporeHHa eTioJoris
3HaYHOI0 MIpOI0 BH3HA4Ya€ TSDKKICTh JIeiluTy
FOpMOHiB i TAaKTUKY MTOHAJIbIIOI0 CIIOCTCPECIKCHHA.
Yepes OiHICT KIIIHIYHOT KAPTUHH B HEOHATAJIHLHOMY
mepiofi JTabopaTOpPHUI CKPUHIHT, a HE KIIHIYHUN
orjiia, 3alIuiaeTbCsi OCHOBHHM MCECTOAOM paHHLO.I.
JarHOCTUKY; MIiATBEPIKCHHS JiarHO3y moTpedye
mapaiensHoi omiakum TTI 1 BimpHOTO T4 s
3armo0iraHHs MPOITyCKY ICHTPaIbHOI GpopMu. 3amicHy
TEparIito JCBOTHPOKCHHOM CIIiI pO3TIOYHHATH HETalHO,
OCKIUJTBKM HaBIiTh KOPOTKAa 3aTPUMKa MOXKE HETaTHBHO
BIUIMHYTH Ha HEWPOKOTHITHBHHUN PO3BUTOK TUTHHH.
JIOBroCcTpOKOBUII NPOTHO3 BU3HAYAETHCS HE JIMILE
MCIUYHHUMH YMHHHKAMH, a u HpI/IXI/IHLHiCT}O poanHunu
JI0 TPHBAJIOTO JIIKyBaHHS.
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CURRENT APPROACHES TO DIAGNOSIS AND TREATMENT STRATEGIES FOR CONGENITAL
HYPOTHYROIDISM IN CHILDREN

Anomauis.

Bpoooicenuii ecinomupeos (BI) € nowupenow eHOOKPUHHOI RAMOIOIEI0 OUMAYO20 iKY MA 8ANCTUBOIO NPU-
YUHOIO NOMEHYIUHO NONEPEONCYBAHUX NOPYULCHb HEUPOKOSHIMUBHO20 po3sumky. Memoro pobomu € y3aeaibHeHHs.
CYHacHux OaHux wooo namoezenesy, emionozii, diacnocmuku ma aikysanns BI'y dimeu. Ilpoananizoeano cyyacui
nioxo0u 00 HeOHAMANbLHO2O CKPUHIH2Y, 1aDOPAMOPHOI 1 emioNI02iuHOl diaeHOCmuKY, 3aMICHOI mepanii ma MoHi-
mopuney. Ilokasano, wo pannii CKpUHIHe i3 BUSHAYEHHAM MUPEOMPONHO20 20PMOHY MA GLILHO20 MUPOKCUHY 3a-
be3neuye ceocuacHe BUABLEHHA 3aX80PIOBAHHA Ul Oughepenyiayito 1io2o opm. Bizyanizayitini ma eenemuyni doc-
JHONCEHHS YMOUHIOIOMb emio02iio, djle He NOBUHHI 3ampumMyeamu no4amox aikyeants. OcHogow mepanii € panHe
NPUSHAYEHHS 1e80MUPOKCUHY 6 0031 10—15 mke/ke na 000y 3 nodanviuum nabopamopuum konmponem. Ceoeuacna
OiazHOCMuUKa, A0eK8amHa 3aMiCHA Mepanisi ma pe2yJsapHull MOHIMoOpuHe 3a0e3neyyioms CRPUsMIUGUIl Hegpo-
JIO2TYHULL T KOSHIMUBHUL NPOSHO3 Y Oinbuocmi dimel.

Abstract.

Congenital hypothyroidism (CH) is a common endocrine disorder in childhood and an important cause of
potentially preventable neurocognitive impairment. The aim of this study is to summarize current evidence on the
pathogenesis, etiology, diagnosis, and treatment of CH in children. Current approaches to newborn screening,
laboratory and etiological diagnosis, hormone replacement therapy, and patient monitoring are reviewed. Early
screening based on thyroid-stimulating hormone and free thyroxine measurements enables timely diagnosis and
differentiation of CH forms. Imaging and genetic testing contribute to etiological clarification but should not delay
treatment initiation. The cornerstone of therapy is early levothyroxine administration at a dose of 10—15 ug/kg/day
followed by regular laboratory monitoring. Timely diagnosis, adequate hormone replacement, and continuous
follow-up provide a favorable neurological and cognitive prognosis for most children with CH.

Kniouosi cnosa: epooddicenuti cinomupeos; HeOHAMANbHUL CKPUHIHS, MUPEOMPONHULL 20PMOH,; BilbHULL
MUPOKCUH,; IeBOMUPOKCUH, HEOOHOULEH] Oimu.

Keywords: congenital hypothyroidism; neonatal screening; thyroid-stimulating hormone; free thyroxine;
levothyroxine; premature infants.

Beryn. Bpomxenuii rimotupeo3 mocizae 0co0-
JMBE Miclie cepei €HIOKPHHHOI HaToJoTii AUTSIYOTro
BiKy, OCKIJIBKHU € OJTHI€I0 3 He0araTh0X NPUYUH TSKKOT
PO3YMOBOT BIJICTAJIOCTI, Kiif MOYKHA TIOBHICTIO 3a1100i-
I'TH 32 YMOBH BYacHoro BTpy4anHs [1]. TupeoinHi ro-
PMOHH HEOOXiJHI JUIsi HOPMAaIbHOTO POCTY, I03Pi-
BaHHs CKejleTa Ta, 10 HaWBaxiuBime, aias (Gopmy-
BaHHS LEHTPaJIbHOI HEPBOBOI CHUCTEMH JAWTHHH,
MPUYIOMY HAHOIIBII IYTIUBUM 10 IXHBOTO AEeDILUTY €
came MepUHATAIBHUN Tepiof 1 MepImr POKH KHUTTS,
KOJIM BiZIOYBatOThCS HAMIHTEHCHBHIII MPOIIECH HEUPO-
HaJIbHOI Mirpalii, CHHanToreHe3y Ta MiemiHizamii [2,
3]. Sxuro nediuuT THPEOITHNX TOPMOHIB 3ATHIIAETHCS
HEpO3ITi3HAHUM TIPOTSITOM IEPIINX THXKHIB KUTTS, Ha-
CJIIAKM [UIsl IHTEJIEKTYaJIbHOTO PO3BUTKY AWTHHU MO-
JKYTh OyTH HE3BOPOTHHUMH, TOJII SIK CBOEYACHO PO3IIO-
yaTe JIKyBaHHS 3/1aTHE 3a0€3ME€UYNTH NPAKTUYHO HOP-
MaJbHHUHA PO3BUTOK [4].

Bpomkenuii rinotupeo3 y OUIBIIOCTI HOBOHAPO-
JDKCHHX HE Mae crelu(iyHUX KIIHIYHUX MPOSBIB Yy Te-
PUIi JHI KHUTTS, IO 3yMOBIIIOE€ HEJJOCTATHIO C(CKTHB-
HICTh JIarHOCTHKH JIMIIC 33 KIIHIYHUMH O3HAaKaMHU.
Tomy KIIIOYOBY poJIb Y paHHbOMY BUSIBJICHHI BiJirpae
HEOHATANbHUM CKPUHIHT, SKHH CYTTEBO IIOKPAIIy€e
mporHo3 3axBoproBaHHA [1—4]. CydacHe BeneHHS Tie-
penbdagae nabopatopHe MiATBEpHKEHHS JiarHo3y, JIu-
(epeHIiamizo TEpBHHHOI Ta MEHTPAIBHOI (opM,
eTionoriuae oOcTe)keHHs 0e3 3aTpUMKH Teparmii,
CBO€YACHE MPHU3HAYEHHS JIEBOTUPOKCUHY Ta peryJsip-
HUI TabopaTopHuid MoHiTOpHHT [1, 2].

Meroto mi€i CTaTTi € y3araJbHeHHS CY4acHHX
HAYKOBUX JaHUX 1 KIHIYHUX PEKOMEHMAAIN 010
MIaTOreHe3y, AIarHOCTHKU Ta TEPaleBTUYHOI cTpaTerii
IIPU BPOPKCHOMY TiNOTHPEO3l y [iTed, a Takox
(hopMyBaHHS IUTICHOTO YSBJICHHS TMPO IOCIITOBHUIMA
QITOPUTM BEJCHHS TaKUX MAIli€HTIB BiJ] IO3UTHBHOTO
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pe3ynbTarty HEOHATAIBEHOTO CKpPHHIHTY 10
JOBTOTPUBAJIOTO  CHOCTEPEXKEHHS, IO  JO3BOJIIE
3a0e3neunT OTITUMAITEHUH ¢biznaHAN i

HEHPOKOTHITUBHUI PO3BUTOK ITUTHHU.

OcHoBHa yacTHHa. BpomKkeHnii rinoTipeos € re-
TEPOTCHHHM 3a CTIOJIOTIEI CTaHOM, 00’€JTHAHUM CIi-
JIGHOIO KIHIIEBOIO JIAHKOIO — HEJOCTaTHHOI HPOIYK-
1i€ro a00 JI€r0 TUPECOiTHUX TOPMOHIB, 1110 BUSBIISETHCS
BXKe B IepuHaTaipHOMY mepioni/ Haitmommpenimoro
NPUYUHOIO MEPBUHHOTO BPOJPKEHOTO TillOTHPEO3y €
IHMCTEHE31sT IMTONOMIOHOT 3a103H1, sIKa OXOIUTIOE are-
He3i10 (TIOBHY BiJICYTHICTH 3aJI03M), TIMOIIIa3iio (Hemo-
PO3BHHEHY 3aJI03y 3MEHIIIEHOTO pO3Mipy) Ta eKTOIIiIO,
KOJIH 3271032 )OPMYETHCS 11032 TUIIOBUM IIEPEIHIM BiJl-
JIUTOM W1 BHACHINOK TOPYIIEHHS Mirpamii eMOpioHa-
JHHUX THPEOITHUX KIITHH MiJ 9ac BHYTPIIIHEOYTPOO-
HOTO po3BUTKY [2]. ¥ mepeBaxkHOi OuIbIIOCTI JiTEH 3
JIMCTeHE31€10 KOHKPETHA NPUYNHA TOPYIIEHHS OpPraHo-
reHe3y 3aJUIIAEThCS CIIOPAJUYHOI0 Ta HEBCTaHOBJIE-
HOIO, X042 B YACTUHH MAII€HTIB BAAETHCS BUSIBUTH MY-
Tauii reHiB TPaHCKPHITLIHUX (haKTOpiB, SKI BiANOBIAa-
I0Th 332 PO3BUTOK 1 IU(EpeHLIIOBaHHSI THUPEOiqHOT
TKaHUHHU [6].

Jlpyroro 3a 4acTOTOI0 NPHYMHOIO TIEPBHHHOTO
BPO/DKEHOTO TilOTUPEO3y € AWCTOPMOHOTEHE3 —
rpylia CIaJKOBUX MOPYIIEHb CHHTE3Y THPEOITHUX IOp-
MOHIB 32 YMOBH aHaTOMIYHO HOPMaJbHO PO3TaIlOBa-
HOT, a 1HO/II HaBITh 301IbIICHOT 3a103U. J[CrOPMOHO-
reHe3 BHHUKA€ BHACHIZOK Ie(EeKTIB OKPEMHUX €TaIiB
0iocHHTE3y TOPMOHIB: TPaHCIIOPTY HOJAUIY B THUPEO-
IIUT, Horo opraigikauii, cHHTe3y Ta HoJyBaHHs THUpe-
oro0yItiHy ab0 MPOLECiB AeHOyBaHH, 1 HalyacTilIe
YCIIaIKOBYETHCSI 32 aBTOCOMHO-PEIIECUBHUM THIIOM [5,
7]. Ha Binmminy Big aucreHesii, JUCTOPMOHOTEHE3
3HAYHO YacTillle Mae POANHHUI XapakTep, 0 pOOHUTH
TeHEeTHYHE KOHCYJIbTYBaHHS POIMHH OCOOJIMBO JI0-
[UIBHAM Y TAaKUX BHIAJIKAX.

OxpeMy, 3HaYHO PIiAUTY TPYNy CTAaHOBUTH IIEH-
TpambHUN (BTOPUHHHHA a00 TPETUHHHIA) BpPOIKCHUN
rinoTUpeo3, 3yMOBJICHHH HEIOCTATHHOIO CEKpELiero
THUPEOTPOITHOIO  TOPMOHY  BHACIIJOK  IATOJIOTIT
rimogiza abo rimoranamyca. [{enTpansua popma yacto
MOETHYETHCS 3 Ne(IIUTOM IHIIMX TPOIMHUX TOPMOHIB
rinogiza i moTpedye NPUHIKMIIOBO HIIOTO IMiAXOAY JI0
Jab0paTOpHOi JIarHOCTUKH, OCKUJIBKH PIBEHb THUPEO-
TPOITHOTO TOPMOHY B IIbOMY BHITIaJIKy MOJKE 3alIMIa-
THCS HOPMaJIBHUM a00 HaBiTh HE3HAYHO IiJBHUIIEHUM,
MONPHU CIIPaBXHIN AeiNUT THPEOiqHUX TOPMOHIB [1,
2].

BaxnuBo oOkpeMO po3risIaTH  TPaH3UTOPHUI
BPOJKEHHH TIOTHPE03 — CTaH, KOJIU ITiABUICHHS TH-
PEOTPOITHOTO TOPMOHY Ta/ab0 3HM)KEHHS BIJIBHOTO TH-
POKCHHY BHSIBJISIIOTBCSL TIPU  HAPOJIKEHHI, OJIHAK
¢yHKmis  oTonomiOHOI  3aMo03M 3 4acoM  HOpP-
MaITi3yeThCS CAMOCTIIHO, 1 TUTHHA HE MoTpedye T0Bid-
HOi 3aMmicHOi Tepamii. TpaH3uTopHi (HOPMH MOXKYTH
OyTH TOB’sA3aHI 3 MAaTEPUHCHKUMHU OJOKYIOUMMH aH-
TUTIJIAMH /10 pelenTopa THPEOTPONHOTO TOPMOHY,
BIUIMBOM HaJUIMIIKY 200 aedinury Homy, 3aCTOCyBaH-
HSIM TUPEOCTATUKIB MaTip 10 Mij Yac BariTHOCTI, a Ta-
KO HE3PLIICTIO rirmoTanamo-TinogizapHO-THPEoiqHOT
oci y HeoHonreHux Aireit. KiiniuHo i taboparopHo Ha
MOMEHT BCTAHOBJICHHS [iarHO3y TPaH3UTOPHUH Ta

MOCTIHHHNA BPOHKEHUH TIMOTHPE03 YACTO HEMOMIIUBO
JIOCTOBIPHO PO3PI3HUTH, TOMY JKyBaHHS IIpHU3HA-
YaeThCsl OJHAKOBO HEBIAKIAIHO B 000X BHMIAIKaX, a
OCTaTOYHE 3’ ICYBaHHS IPUPOIN 3aXBOPIOBAHHS BifOY-
BaeThCA II3HINIE, Wi Yac IUTAHOBOI NEPEOIiHKA
¢yHKUiT muTonoaioHo1 3ano03u [2].

KiinivHi nposiBM Ta HEOHATAIBLHUN CKPHUHIHT.
3aBSIKM CKPUHIHTOBUM IpOTrpaMaM KilaCuuHa po3rop-
HyTa KiiHiyHa kaptuHa BI' choromni Tparuiserscs
PpizKo; y O1IBIIOCTI HOBOHAPOIKEHUX CUMIITOMATHKA B
mepmIi THI KHUTTA BiACyTHA abo HecrerudivHa (3a-
TSOHKHA OKOBTSHHIL, MIIIBICTh, 3aKpemnH, ITyIIKOBa
rprka, M'si30Ba TimoToHis) [2]. KomeH i3 nux cumi-
TOMIB HE € JOCTATHRO YyTIMBHUM YU CIICTIH(PITHIM, a IX
BiACYTHICTh He Bukitodae BI, Tomy maGopatopHuit
CKPHHIHT, a He KIIHIYHAN OTIIAL, 3aUIIAETECS OCHOB-
HUM IHCTPYMEHTOM PaHHbOI JiarHocTuki [1, 2].

CKpHHIHT TpyHTyeTbcss Ha BusHauenHi TTT
Ta/ab0 THPOKCHHY B CyXill Kparui KpOBi 3 TEPMiHOBUM
MiATBEPIXKYBaJIbHAM BCHO3HUM JOCIIHKEHHIM Y pasi
MaToJIoriyHoro pesyierary [1, 2, 9]. Crparerist Ha oc-
voBi TTI' uyrnuBima mns mepBunaHOro BT, Tomi sk
BU3HaueHHA T4 1OOAaTKOBO BWABISE I[IEHTPAIbHI
¢dopmu [1, 2]. OnTMaapHEM € 3a0ip 3pa3ka depes 48—
72 rop micns HapOKESHHS, IO JO3BOJISE€ YHUKHYTH XHU-
OHOTIO3UTHBHHUX PE3yIbTATIB (Hi3i0NOTIYHOTO HEOHa-
tanpHOTO Tinitomy TTT [2, 9]. Hemonomeni mitu, HO-
BOHApOJUKEHI 3 Jy)ke€ HU3bKOI Macolo Tijla, MOHO-
XOpiaJbHI  OJNIM3HIOKM Ta TSKKOXBOPI MAI[iEHTH
BI[UIICHh IHTCHCHBHOI Tepamii MaroTh IIiJBHUIICHUN
PHU3UK XMOHOHETaTHBHOI'O a00 BiJICTPOYCHOTO PE3YIlb-
TaTy CKPUHIHTY BHACIINOK HE3piNOCTI rimoranamo-
rinodizapHo-THpeoinHOi OcCi, TOMYy MOTPeOYIOTh MO-
BTOPHOT'O TECTYBaHHS Y Billi KUTBKOX TIDKHIB HaBiTh 32
HOPMAJIBHOTO TTOYaTKOBOro pe3yibrary [2, 9, 11-15].

HinTBepa:xenHnst aiarHo3dy Ta erioJoriyHa
miarHocTuka. [linTBepmKeHHS IiarHo3y 0a3yeThes Ha
nmapaiensHoMy Bu3HaueHHi TTI i BimsHOTO T4 y Be-
HO3HI# KPOBI, IO T03BOJISIE OLIHUTH TSHKKICTH TIOTH-
peo3y Ta pO3MEKYBAaTH IEPBUHHY W IEHTPAIbHY
¢dopmu [1, 2]. OpienTaris Bukirouno Ha TTI 3maTtHa
HPU3BECTH JIO MPOIYCKY LEHTPAIBHOTO TillOTHPEO3Y;
3a mimo3pu Ha 1m0 GopMy, OCOOJMBO 3a O3HAK
rinomityitapusmy, rmokasaHe pO3LIMPEHE 0OCTEIKEHHS
¢byHKuii rinogdiza, 30kpemMa BU3HAUEHHSI KOPTH30I1y 4e-
pe3 pU3MK CYIYTHBOI HaJHUPKOBOi HemocTaTHOCTI [1,
2].

VYipTpa3ByKOBE MOCIHIJUKEHHS Ta CLHMHTHrpadis
IIMTOMOMIOHOT 3aJI03U («ITOJBiIHA Bi3yai3amis») 3a-
0e3MeYyoTh HAWBHINY TOYHICTH €TIOJNIOTIYHOI JTiarHo-
CTHKH, JO3BOJIIIOYH PO3PI3HUTH areHe3iro, eKTOIi0 Ta
€yTOMiYHO po3TamoBaHy 303y [1, 2]. PiBensb cupo-
BAaTKOBOTO THUPEOTJIOOYITIHY € TOJaTKOBUM MapKepOM
mudepenmiamnii areresii Big aedekris perenropa TTT
gn TpaHcmopty Homumy [1, 2]. MonekynspHO-TeHe-
tiaHe gociimkenHs (rean TSHR, PAXS, NKX2-1,
FOXEIL, TPO, DUOX2, TG, SLC5A5) noka3ane 3a
ciMeiHOro aHaMHe3y, 300a IIpH HapoKEeHH1 200 Noe-
HAaHUX Balx pO3BUTKY [4—06, 16]. XKomeH i3 meromiB
€TIONIOTIYHOI IarHOCTHKH HE TMOBHHEH BIATEPMIHO-
BYBAaTH I10YaTOK 3amicHoi Teparii [1, 2].

TepaneBTuuna crpareris. OCHOBOIO JIIKyBaHHS
€ JICBOTUPOKCHH y cTapToBiit 1031 10—15 MKr/kr/mo0y,
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SIKy TPU3HAYAIOTh HETalHO TiCis 3a00py KpoBi Ha
MiATBEP/KYBAIbHE JOCIIDKEHHS, HE OYIKYIOUH pe-
3ynbTaTiB etioyorigHoro obcrexennsa [1, 2, 9, 10].
Jlo3y B Mexax [iama3oHy KOPUTYIOTH BiATIOBiTHO IO
TSDKKOCTI IeQIiIUTy TOPMOHIB; CHCTEMAaTHYHI OTILSIIAN
HEe BHSBISIIOTH OJHO3HAYHOI NeEpeBard BUIIUX 103
II0J10 KiHIIEBOrO Koedili€eHTa IHTENEKTYy, HaTOMICTh
BKa3ylOTh Ha MOJMJIMBUH 3B'I30K HaJMIPHOTO J0-
3yBaHHS 3 IOBEIIHKOBUMH NpoOiieMaMu, Mo oOIpyH-
TOBYe iHaMBiAyanizoBanuii miaxin [17-19]. KimrouoBum
MPEANKTOPOM PE3YNIBTAaTy € HE TOYHA 71033, & MAKCHU-
MaJIbHO paHHiM MOYaTOK JIKyBaHHA: TEPaIlis B MeXax
MEPIINX JBOX THXKHIB XKHUTTS JTO3BOJISE JOCATTH IPaK-
TUYIHO HOPMAJBHOTO PO3BUTKY B OibIIOCTI miTeidt [1, 2,
22]. Ilpemapar npuiiMaioTh IIOACHHO HATIIECEpIIe 3a
30-60 xB 10 roxyBaHHS, YHUKAIOUYH OJHOYACHOTO 3a-
CTOCYBaHHS i3 COEBHMHU CyMIIIaMH Ta IIpenapaTaMmu
KaJIbIII0 UM 3aj1i3a, 10 3HWXKYIOTh BCMOKTYBaHHS [2,
9.

Jla6oparopuwuii kouTpons TTT i BineHOro T4 npo-
BOJATH uepe3 1—2 TWK Micis IMOYaTKy Teparmii ado
3MIHM /034, TIOBTOPHO INPHOJN3HO uepe3 Micsllb,
Hajajgi — KOXHI 1-3 MiC TPOTSITOM IEPIIOr0 POKY
JKUTTS 3 MOCTYIIOBUM 301IBIICHHSAM iHTepBaiB [2, 9].
Mertoto € minTpuManHs BitbHOTO T4 y BepxHill moJo-
BUHI BIKOBOrO pe(epeHTHOTO Jdiala3oHy Ta HOpP-
Mmamizanis TTI; sk HemocTaTHe JiKyBaHHS, TakK 1
XPOHIYHE Mepe103yBaHHsI ACOLIFOIOTHCS 3 HECIIPUSITIIN-
BUMH HEBPOJIOTTYHUMH T NOBEIIHKOBUMH HACIIAKAMHU
[2, 9, 19]. IloTpeba B m03i Ha KiIorpam MacH Tina 3
BIKOM 3HIDKYETBCS; y JITeH 13 MiJ03por0 Ha TpaH3H-
TOpHy (opMy JowiIbHA KOHTPOJIbOBaHA crpoda
BIZIMIHHM Teparlii, K MPaBUJIO HE paHillle TPHUPIYHOTO
BiKy, 3 TIOBTOPHHUM Ja0OpPaTOpHUM KOHTpoieMm [2, 7,
20].

JAudepenniiina 1iarHOCTHKA Ta BeleHHS HeJ0-
HomeHux airei. [linsumennus TTI y HeoHaTanbHOMY
Tepioii He 3aBXKIU CBiTYUTH Mpo mocTiiHui BI': TpaH-
3UTOpPHA TIEPTUPEOTPOITIHEMISI, BIUIUB MATEPHHCHKHUX
OJIOKYIOYMX aHTHTLI, MOPYIICHHS HOIHOrO 3abe3rie-
YeHHs Ta CHHIPOM HETHPEOiTHOTO 3aXBOPIOBAHHS 32
TSDKKOT COMaTHYHOI IMaToJIOril MOXYTh CHPUYMHSITH
MoIi0Hy J1abOpaToOpHy KapTHHY, 1[0 MOTpedye nude-
penmiariii [2, 15]. ['moTupokcuHeMist HETOHOIICHUX —
¢izionoriyno 3umxeHnit T4 3a Hopmanbaoro TTI — €
OKpEeMHM CTaHOM, JOLIJIBHICTh Teparii sIKOro 3aju-
IIAETHCS AUCKYCIHHOIO 4Yepe3 BiJCYyTHICTh OJHO3HAY-
HHX JaHHX I110/10 KOPUCTI PyTHHHOTO ITPU3HAYESHHS JIe-
BOTHUPOKCUHY [21].

HenoHomieHi miTH CTaHOBJIATH TPYIy IiABHILE-
HOTO PHU3WKY K monao camoro BT, Tak i momo xub-
HOHETaTUBHOTO CKPHHIHTY dYepe3 He3puIicTh rimora-
naMo-TinodizapHO-THPEOiTHOT OCi Ta BIUIMB CYIyTHBO1
naToJiorii; peromeH BigcTpoueHoro miasumeHHs TTT
OOTPYHTOBY€E TMOBTOpPHE TECTYBAaHHS IIi€i KaTeropii y
Billi 2—4 T HaBiTh 32 HOPMAJIBHOTO MMEPBUHHOTO pe-
3ynbTaTy . [HTepnperanis NOKa3HUKIB y HEJOHOIIEHUX
nireii motpeOye BIKOBHX pe(epeHTHHX Iiana3oHiB
3aMiCTh YHIBEPCAIBHOTO MOPOTOBOTO 3Ha4YeHHs [11-—
15].

IIporuHo3, npuXUIbHICTH 10 JIKYBaHHS Ta aJ-
TOPUTM BeleHHsI. BIpoBa/[)KeHHS CKPHHIHTY Ta

PaHHBOTO JTiKYBaHHS KapAWHAJIBHO MOKPAIIMIO HpO-
THO3: OUIBIIICTE MITEH JOCATAIOTh ITOKA3HUKIB IHTEIEK-
TyallbHOTO PO3BHUTKY, ONHM3BKUX O IOMYJALIHHOI
HOpMH, Xo04Ya YacTHHa 30epirae jerki cyOKIiHIUHI
BiIXWJICHHS ITaM'sITi, yBaru 9i 30pOBO-MOTOPHOI KOOP-
auHauii [2, 22]. Kimo4oBUMHU NpeTUKTOpaMH pe3yiib-
TaTy € TSHKKICTh TITOTUPE03y Ha MOMEHT JIIarHOCTHKH,
BIK MIOYATKY JIIKYBaHHs, a1€KBaTHICTh J03H, SIKICTb I10-
JATBIIOT0 MOHITOPUHTY Ta COI[laIbHO-CKOHOMIYHI
YUHHUKU ponuHu [22]. YacTuHa niTei, 0coOIMBO He-
JOHOIIEHNX, 3 9aCOM NPHUIUHSIE MPUIIOM JICBOTHPOK-
CHHY dYepe3 HEIOOMIHKY TSKKOCTI 3aXBOPIOBAHHS
06aTpKkaMu, TPYIHOLI 3 IPUHOMOM MpenapaTy Ta IICH-
XOJIOTIYHE HENPUHHATTS TPUBAJIOTO JIKyBaHHS 310pO-
BOi Ha BHITIS JUTHHH, IO OOIPYHTOBYE CTPYKTYpO-
BaHE HABYAHHS POIWHH OJpa3y MiCIs BCTAHOBICHHS
niarxosy [2, 9].

Benenns mutuHm 3 migosporo Ha BI' norinbHO
po3MIsIaTH K TOCIHIJIOBHICTH E€TaIliB: TEPMiHOBE
MATBEPXKECHHS JIarHO3y; PO3MEXKYBaHHS IEPBUHHOT
Ta IEHTpaJIbHOT ()OPMHU; HETaHUI TIOYaTOK Tepartii Jie-
BOTUPOKCHHOM 0€3 0UiKyBaHHsI pe3yJIbTaTiB €TioNoriu-
HOTO OOCTEKCHHS; MapalielbHE eTiONIoTiYHe o0cTe-
KEHHS, PErYJSIpHUH J1a0opaTOpHUHA KOHTPOJIb 1 KO-
peKis mo3u; omiHKa (Pi3HYHOTO Ta TICHXOMOTOPHOTO
PO3BHUTKY Ha KO’KHOMY BI3HTi; JOBrOTpPHUBAJIC CIIOCTE-
PpeXeHHS 3 KOHTPOIHOBAHOO CIIPOOOIO BiMIHH Tepartii
3a MiJ103pH Ha TpaH3UTOpHY (hopmy [2].

BucHoBku. Bpopkenuii rinotupeos € oxHiero 3
HebaraTboX MPUYMH TSDKKOI PO3YMOBOI BiZICTaOCTI,
SIKIM MO>KHA TIOBHICTIO 3a1100IrTH 32 YMOBH CBOEYACHOT
JIarHOCTUKM ¥ JIiKyBaHHs. ['eTeporeHHa eTiosoris
3HAYHOI0 MIpOK0 BH3HAYAE TKKICTH Aedimuty rop-
MOHIB 1 TaKTHKY MOJAJBIIOT0 crocTepexeHHs. Yepes
O1HICTH KIIIHIYHOI KApTHHH B HEOHATATBHOMY IIepiofi
mabopaTOPHUN CKPHHIHT, a He KIIIHIYHAHN OTJIS, 3aJIH-
IIAETHCS OCHOBHUM METOJIOM PaHHBOI IIarHOCTHKH,
MATBEPKCHHS JiarHo3y MmoTpedye mMmapaienbHOl
ouinku TTT i BinmeHOTO T4 11151 3am00iraHHS MPOITYCKY
HEeHTpaJIbHOT opmu. 3aMicHY Tepariio JIeBOTUPOKCH-
HOM CJIi/I pO3MOYHMHATH HETaiHO, OCKUIBKH HABITh KO-
pOTKa 3aTpHMKa MOYKE HEraTHBHO BILUIMHYTH Ha HEHPO-
KOTHITUBHMH PO3BUTOK JUTHHHU. JIOBroctpokoBuii
NPOTHO3 BU3HAYAETHCS HE JIMILE MEJUYHUMH YWHHH-
KaMH, a ¥ IPUXUIBHICTIO POJUHHU JI0 TPUBAJIOTO JIIKY-
BaHHS.
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MOJIEKYJIAPHO-TEHETUYHA XAPAKTEPUCTUKA MOHOI'EHHUX ®OPM IYKPOBOT'O
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MOLECULAR-GENETIC CHARACTERIZATION OF MONOGENIC FORMS OF DIABETES
MELLITUS IN CHILDREN AND ITS CLINICAL SIGNIFICANCE FOR DIAGNOSIS AND TREAT-
MENT STRATEGIES

Anomauis.

Monoeennuii yykposuil diabem € 2eHemuUYHO 2emepo2eHHOI0 2PYNOI0 3aX60PIO6AHb, 3YMOGICHUX NAMO2EH-
HUMU 8apiaHMamu 0OHO20 2eHd, KIIHIYHI NposA6U AKUX modcyms imimyeamu LI/l 1 abo 2 muny. Memoio pobomu €
V3A2ANbHEeHHs CYYACHUX Niox00ie 00 Kiacu@ikayii, 0ia2HOCMUKYU Ma NepcoHAli308AH020 80CHHS MOHO2EHHUX
@opm diabemy 6 dimeu. Posenanymo ocrnoeri popmu MODY, neonamanenuii i cunopomansvruii diabem, ix mone-
KVIAPHI MeXAHI3MU ma KAHIYHI ocobaueocmi. Busnaueno Kiroyosi 03HaKU, wo nioguuyyoms iMoGIipHiCmMb MOHO-
2eHHOI emiono2ii, ma OXapakxmepusz08aHo pob MONEKYIAPHO-2eHemuuno2o mecmyeanus. Ilokasano, wo 2ene-
muyHa eepuixayis modice 6e3NOCePeOHbO BUHAAMU MEPANCEMUYHY MAKMUKY, NPOSHO3 3AXE0PIOAHHS MA
HeobXxiOHicmb obcmedicenHst poouuis. Ilepconanizoeanuil nioxio, 3acHO6AHUN HA [HMe2payil KIHiYHUX, 1ab0pa-
MOPHUX [ 2eHEMUYHUX OAHUX, 3a0e3neyye MOYHIULY eMmi0NI02IYHY KIACUDIKAYII0 ma onmumizayiro TiKyeanHs imei
i3 MOHO2eHHUM diabemom.

Abstract.

Monogenic diabetes mellitus is a genetically heterogeneous group of diseases caused by pathogenic variants
of a single gene, the clinical manifestations of which may mimic type 1 or type 2 diabetes. The aim of this study is
to summarize current approaches to the classification, diagnosis, and personalized management of monogenic
forms of diabetes in children. The main forms of MODY, neonatal diabetes, and syndromic diabetes, along with
their molecular mechanisms and clinical features, are discussed. Key signs that increase the likelihood of a mon-
ogenic etiology are identified, and the role of molecular genetic testing is characterized. It is shown that genetic
verification can directly determine therapeutic strategies, disease prognosis, and the need for screening of rela-
tives. A personalized approach, based on the integration of clinical, laboratory, and genetic data, ensures a more
accurate etiological classification and optimization of treatment for children with monogenic diabetes.

Kniouosi cnosa: monocennuii yykposuii diabem, MODY, neonamanvhuti yykpoguil diabem, MOAeKyIApHO-
2eHemu4Ha diaenocmum, nepconaﬂisoeal-ta mepaniﬂ

Keywords: monogenic diabetes mellitus, MODY, neonatal diabetes mellitus, molecular genetic diagnosis,
personalized therapy

Beryn

IykpoBuii miaber y 1iTedl mNpeacTaBleHUil He
nuire aBToiMyHHOIO (hopmoro 1 tumy ( LIZ{1) Ta miaGe-
toMm 2 tumy (IZ12), a # reTeporeHHO0 IPyHol0 MOHO-
reHHUX (OPM, 3yMOBJICHUX NMATOIEHHUMH BapiaHTaMHU
OJTHOTO TeHa. ['eHeTH4Hi NeeKTH MOXYTh MOPYIILYy-
BaTH PO3BUTOK MiANIIYHKOBOI 3ayio3u, (YHKIIO [3-
KJIITHH, TJIIOKO3HE CEHCOPYBaHHS Ta BHYTPILIHb-
OKIJIITUHHY CHTHAJI{3aIlif0, CIPHYUHIIOUN XPOHIYHY
rinepriikemiro [1].

MoHoOreHHHi ~ AiabeT  YacTo  3aJMIIAETHCS
HeJ[larHOCTOBaHUM 4epe3 KJIiHiuHe nepexputts 3 [[/11
i [I/12. Ha #ioro xopucTh MOXKYTb CBIJUUTH paHHii abo
HCTHITOBHH BiK IEOIOTY, CIMCIHHE HAKOTIMYCHHS BUIIAI-
KiB, BIJICYTHICTb aBTOQHTHTIJI, 30epeiKeHa ceKpeLis iH-

CYJiHY, BIICYTHICTh CXMJIBHOCTI /IO K€TO3Y Ta MO€IHA-
HHSI TiNeprilikeMil 3 No3amaHKpeaTHYHUMHU MTPOsIBAMHU
[1].

I'enetnuHa  Bepudikamiss Mae NPHHIUIIOBE
KJIiHIYHE 3HAYEHHS, OCKIIBKU Ja€ 3MOTy MepcoHidiky-
BaTH Tepamilo, y YacTWHI BUMAIKIB YHUKHYTH iH-
CyJiHOTeparii, MPOTHO3yBaTH CYIIyTHi IPOSBHU Ta MPO-
BOJUTH IliJIECTIPSIMOBaHEe OOCTEXEHHS poaudiB. Me-
TOIO M€l CTAaTTi € CHCTEMaTH3alis Cy4YacHUX YSBIECHBb
PO MOJICKYJIIPHO-TEHETHYHI MeEXaHi3MH HaWOiIbII
KIIHIYHO 3HAYyIMX (OPM MOHOTEHHOTO Jiabery B
JiTell Ta aHaji3 TOro, SK pPe3yJbTaTH TeHETHYHOI
JIarHOCTUKH TPaHC(HOPMYIOTHCS B KOHKPETHI Tepares-
THYHI PilLICHHS.
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OcHoBHa yactuHa. Cy4acHa kjaacupikamis
MOHOTeHHUX (popM HyKkpoBoro niadery. MoHOTreH-
HUH IyKpoBHii niabeT y AiTeil € TeHETHYHO Ta KIIIHITHO
TETEPOTCHHOI0 TPYIOI0 3aXBOPIOBAaHb, SKYy YMOBHO
MOOUIAIOTE HAa TPHU OCHOBHI Kareropii: MODY
(maturity-onset diabetes of the young), HeoHaTanbHuit
Ta cuHApoMaibHUi aiader. MODY xapakTepu3yeThest
NOpYIEeHHAM (QYHKUIT B-KIITHH YHAacHiIoK AedeKTiB
TeHIB, IO PETYNIIOIOTh iX PO3BUTOK 1 CEKpewlilo iH-
CyJiHYy, Ta 3a3BHYaii Mae moctymnosuii nepedir. Heona-
TanbHUH niaber MaHiecTye IepeBaXHO B IIEPIIi
MICSII XKHUTTS H HalgacTile 1MoB’A3aHUH 13 TOPYIICH-
oM ¢yl KATP-kanamis abo npoincyniny. Cua-
IpoManbHi (OPMH € CKIaOBOK TCHETUYHUX CHH-
JIPOMIB i3 MyJIbTUCHCTEMHUMH TIPOSIBAMHU.

Haiibinpme nmpakTuaHe 3HaUYEHHS MalOTh (HOpMHU,
noB’s3ani 3 renamu GCK, HNF1A, HNF4A, HNF1B
cepen.  MODY, KCNJ11, ABCC8, INS npu
HeoHaTtanbHOMY Aiadeti Ta WFS1 npu cuHapoMalibHIX
dhopmax. Po3yminus TEeHEeTHYHOL OCHOBHU
3aXBOPIOBAHHS Ma€ MPUHIIMIIOBE 3HAUCHHS AJIsl BUOOPY
JIIarHOCTUYHOI Ta TEPANEBTHYHOT TAKTHKH [1].

MouJiekyasipHi MeXaHi3MHU MOHOTE€HHOTI' 0
mgiadery. MoJeKysApHI MEXaHi3MH MOHOTEHHOTO
niabeTy OXOIUTIOIOTh TMOPYIICHHA pI3HUX —CTaliB
PO3BHUTKY Ta (QyHKIiOHYyBaHHA B-KiuituH. [edexrn
TpaHCKpHUNUiHHNX (akropi, 30kpema HNFIB Ta
PDX1, MOXYTb HOPYILLYBaTH (dbopmyBaHHS
MIINITYHKOBOT 3aJI031 Ta CIPUYMHSATH 1i rinomuasiro.
Bapiantu HNF1A ta HNF4A mnpusBomsats 10

¢ yHKIIOHATBHOT HEJI0CTaTHOCTI B-xmituH i
MPOTPECYIOUOT0 3HIKCHHS CeKpeltii iHeyminy [2].
[Mopyuenns TIIIOKO3HOTO CEHCOPYBaHHS,

xapaktepHe it aedexrie GCK, 3miHroe mopir
CTUMYIBALIT CEKpeIil iHCYIiHY Ta 3yMOBIIOE CTaOiIbHY
MOMIpHY  Timepriikemiro. AKTHBYIOYI  BapiaHTH
KCNJ11 ta ABCCS8, mo KoayoTh KOMIIOHEHTH
KATP-kanamy, mopymywoTs elIeKTpodi3ionoriyny
PETYIAIII0 CeKpelil iHCYNiHy # MOXYTh CIIPHIHHSATH
TSOKKUE HeoHatanpHuil miadet. Bapiantu INS 3nathi
MOPYIIYBAaTH MPOLECHHT 1 (OJJUHT MPOIHCYJIHY,
CIPUYMHSIOYM  CHAOIUIA3MAaTHYHUH  CTpec  Ta
qucohyHkuito B-xiituH [3]. Takum umHOM, Xapakrtep
TEHETHYHOrO JieeKkTy Oe3rocepesiHb0  BH3HAYAE
MEXaHi3M TOPYIICHHS CEeKpellil iHCyiHy Ta (opMye
cnenuiYHUH KITIHIYHIH (PEHOTHIL, IO € OCHOBOIO JIJIs
TUQepeHIiifHOl  JIarHOCTHKH W  IepcoHai3arii
JKyBaHHS.

OcHoBHi renernuyni ¢popmun MODY. GCK-
MODY. InaktuByroui Bapiantn GCK, mo xoxmye
TIIIOKOKiHA3y, MiABHIIYIOTH MOPIT  TIFOKO3HOTO
CTUMYNy JUIs cekperii iHcyminy. Ile 3ymoBmioe
cTabiNbHy JIETKY TIMEepTIiKeMil0 HaTIIe, SKa 3a3BHUait
HEe IIPOrpecye Ta YacTO BHSBIISETHCS BHIIAIKOBO.
binbmricts MaIi€HTIB HE MOTPeOYIOThH
IyKPO3HIWKYBaJbHOI  Tepamii, a BCTaHOBJICHHSI
JiarHo3y JI03BOJIIE YHUKHYTH HEOOIPYHTOBAHOTO
JiKyBaHHSA [2].

HNF1A-MODY. Bapiantu HNF1A
CIPUYMHSIOTH NPOrpecytode MopyumeHHs (QyHKOil -
KJIITHH 13 PO3BUTKOM TiNepriiikeMii B MiJUIITKOBOMY
abo MonomoMy Bimi. XapakTepHUMH € aBTOCOMHO-
JMIOMIHAHTHAN CIMEHHWN aHamMHe3, TIIOKO3Ypis TpH

MOMIpHI TimepriiikeMii Ta BHCOKAa YYTJIMBICTH 10
TTOXiTHUX cyNb(OHIJICEUOBHUHHU. I'enetnuna
Bepudikamis Moke OOIpYHTYBaTH TIepexix Bif
IHCYITiHOTEparii 10 IepoparsHOro JiKyBaHHA [3,4].
HNF4A-MODY. ledpextn HNF4A 3ymMOBIIOIOTH
Mporpecydy B-KIITHHHY AUCHYHKIIIO, MOTIOHY 0

HNF1A-MODY. Oco0auBicTIO €  MOJIHUBICTH
HEOHATaJIbHOL MaKpocoMii Ta  TPaH3UTOPHOL
rinepiHCyJNiHEMIYHOI —rimoryikeMil 3  HOAANBIIAM

po3BUTKOM niabery [5].

HNF1B-acomiitoBannii niadet. Bapiant HNF1B
CIIPUYUHAIOT CHH/IpPOMAJIbHE ypaXKeHHS 3
XapaKTepHHUMH aHOMAJISIMH HHUPOK, ITAaHKPEATHYHOIO
aTpodicro Ta eK30KpHWHHOK HemoctaTHicTo. Jliaber
3a3BHUail MaHipecTye B MiTTKOBOMY a00 MOJIOIOMY
Bili. BincyTHICTh ciMefHOTO aHaMHe3y HE BHUKIIIOYAE
JiarHo3, OCKIUTbKM 3HAYHA YacTWHA BHIAJKIB Mae de

novo TCHCTHUYHC TIOXO/PKCHHA. I'enetnuna
I[iaFHOCTI/IKa Mae BaXXJIMBC 3HAYCHHA JUIA
MMPOrHO3yBaHHA HHUPKOBUX i IMOo3araHKpCaTUIHUX

nposisis [6].

Heonaranbnmii nykposuii aiaber. Heonatamns-
Hull nykpoBuit giaber (HLIJI) xapakrepusyeTscst MaHi-
(ecrariero CTIMKOI TIMEPriIiKeMil MPOTATOM HEPIINX
LIECTH MICALIB XHUTTS Ta MOJUISETHCS HA TPAH3UTOPHY
i moctiitHy ¢opmu. KiiHIYJHO BOHH MOXYTH OYyTH
MOIOHAMH, TOMY OCTaTOYHA AU(EpeHIlialis 3HATHOIO
MIpOIO IPYHTYETBCS HA TEHETUYHOMY JIOCiKeHHi [1].

Haituactimumu npuunaamu nocriiiHoro HILJ e
aktuByroui Bapiantu KCNJ11 ta ABCCS, mo nopymury-
o1 ¢QyHKIiI0 KATP-kanamiB [-KIITHH, a TaKoX
Bapiautu INS, sxi cnpuuuHsioTh nopyuieHHs ¢ou-
JMHTY TPOIHCYNiHY Ta B-kimiTHHHY nucdyskuito [7].
[pu myramisx KCNJ11 i ABCC8 renetnuna Be-
pudikaris Mmae 6e3mocepeIHe TepaneBTHYHE 3HAYCHHS,
OCKITBKH J]a€ 3MOTY OUTBIIIOCTI MAIIEHTIB IEPEHTH 3 1H-
CYJTiHy Ha MOXiAHI Cymb(poOHiIcedoBHHH. HaToMicTh
mpu INS-acomnifioBanomy miabeti HeoOXiTHA 1HCYITIHO-
Teparmisi. TpaH3uTopHI (opMH, 30KpeMa TOB’s3aHi 3
aHoMaissMU 6024, MOXYTh CIIOHTaHHO pErpecyBartw,
OJTHaK MalOTh PU3MK PELUJNBY B MOJAIBIIOMY HTTI
[8].

CunagpomaiibHi (hOpMH MOHOTeHHOIO Tiadery.
CunapomanbHi (POpMHU MOHOTEHHOTO 1iabeTy XapaKkTe-
PH3YIOTBCS TIOEJHAHHSM TIOPYIIEHb BYTJIEBOIHOTO 00-
MiHy 3 ypaKeHHAM iHIIMX OpraHiB i cucTem. Ix
pO3Mi3HaBaHHS IPYHTYETHCS Ha OLIHII HE JuWIe
TJIiKeMii, a i CyImyTHIX KJIIHIYHHUX MTPOSIBIB.

KrnacuunuM npukianom e cunapoM Boibdpama
(DIDMOAD), nepeBaxHO 3yMOBIJICHHI NMaTOr€HHUMH
Bapiantamu WFS1. 3axBoproBaHHS XapaKTepH3yEThCS
HEaBTOIMYHHUM AiabeToMm, 1o 3a3BUYail MaHiecTye B
JUTHHCTBI, 3 MMOJANBIINM PO3BHTKOM aTpodii 30pOBHX
HEpBiB, HEI[YKPOBOTO miabeTy Ta HEHpOCEHCOPHOI
mpurityxyBarocti.  IloegHaHHS ~ HEaBTOIMYHHOTO
niabeTy 3 MPOrpecyloYrMH IMOPYIICHHAMH 30py Mae
TIiIBUIILYBATH I1i103py Ha e CHHAPOM.

Jlo iHmIMX CcUHIpOMaNbHUX (QOPM HaIeXaTh
HNF1B-acomiiioBanuii miabeT, MmO MOETHYETHCA 3

AHOMaJISIMU HUPOK i CTaTeBUX LUISAXIB,
MITOXOHApianbHi (OPMH 3 HEBPOJOTIYHUMH Ta
CIlyXOBUMHU TOPYLICHHSIMHM, a TaKOX CHHAPOM

BombkoTra—Pamricona 3 paHHIM ypakeHHSM CKeJeTa.
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Iloennanus  giabery 3 Mo3anaHKpeaTHIHUMH
nposiBAMM €  IACTaBOK I PO3LIMPEHOTO
TE€HETUYHOTO 00CTEKEHHS Ta

MYJIBTHIUCIUILUTIHAPHOTO BeICHHA narieHTa [15].

Judepenniiina piarnocruka. udepenuiiina
JliarHOCTUKa MOHOreHHoro miadery 3 IIJI1, II/I2 ta
BTOPUHHUMH (DOpMaMu IPYHTYEThCS Ha KOMILIEKCHIH
OLiHII BIKy nae0oTy, (eHOoTHITy, IMyHOJOTIYHOTO
npodidro, eHAoreHHoi  cekpewii  1HCYJmiHY Ta
CXWJIBHOCTI JO Kero3y. Jlnsi MoHoreHHuX ¢(opm
XapaKTepHi HETHIIOBHMH BiK MaHidecTarlii, BiICyTHICTh
aBroanTtutin (GAD, IA-2, ZnT8), 30epexennit C-
MEeNTHI Yepe3 POKH Micis AeOI0Ty Ta, MepeBaXkHo,
BiICyTHiICTP Keroammnoly. Ha Bigminy Big L[J12,
MOHOTEHHHH Jia0eT JyacTille BUHUKA€E 32 HOPMAaJIbHOT
Macu  Tima  Ta 6e3 BHPaKEHUX O3HAK
IHCYJIIHOPE3UCTEHTHOCTI, XOdYa 1IIi KpHUTepii He €
abconotHuMH [3].

BaxinuBuMHM A1arHOCTUYHHMMU MiAKA3KaMH TAKOXK
€ XapaKTepHUil CiMeiTHMI aHAMHE3, MM03aNaHKpeaTHIHi
NpOsIBU Ta cneuudiuyHa TeparneBTHYHA BiJINOBIIb MPH
OKpeMHX TreHeTHYHUX (opmax. Bopnowac 3HauHe
KIIiHIYHE TEPEeKPUTTS MK PI3HUMH THIIAMH Aia0eTy
00MeXye MOXKIIMBICTD TX JOCTOBIPHOTO PO3MEXYBaHHS
yume 3a peHoTUrnoM. ToMy 3a HasBHOCTI KITIHIYHHIX
O3HAK, IO MiJBUIIYIOTh HMOBIPHICTH MOHOTCHHOTO
niabery, OCTaTOYHA Bepudikaris notpedye
MOJICKYJISIPHO-TeHETHYHOTO AOCipKeHHs [11].

MosekyasipHO-TeHeTHYHA AiarHOCTHKA.
CrpaTteriss TE€HETUYHOIO TECTYBAaHHS BH3HAYAETHCS
crnenudiyHiCTIO KIiHIYHOTO (eHoTHmy. 3a dYiTKOI
MiI03pY Ha KOHKPETHY TeHETHYHY (OPMY MOKIMBE
TapreTHe CeKBEeHYBaHHs BIAMOBIJHOTO IreHa, TOI K Y
OUTBIIOCTI BHIAJAKIB i3 (DEHOTHUIOBUM MEPEKPHUTTIM
JOLUTBHAM € 3acTOCYBaHHS MyJIbTHTeHHUX NGS-
MaHeJseH, Mo AalTh 3MOTY OJHOYACHO JOCII/DKYBAaTH
MIUPOKUH CIIEKTp T'eHIB, aCOIIHOBAHMX 13 MOHOT€HHUM
nmiaberom [12]. I[lpu HeoHaTadpHOMY Mdia0eTi paHHE
KOMIUIEKCHE TEHETHYHE TECTyBaHHS Mae 0coOJMBe
KIIHIYHE 3HAYCHHS, OCKUIBKH pEe3yJIbTaT MOXKeE
6e3mocepeIHFO BU3HAYATH TEPANIEBTUYHY TaKTUKY [9].

BusiBiieHI TEeHETHYHI BapiaHTH IHTEPIIPETYIOTh
BiAnoBigHO 10 kpurepiiB ACMG/AMP 3 ypaxyBaHHsIM
iX momymsAifHUX, QYHKIIOHATBHUX 1 CIMEHHHX
XapakTepucTuk. HasBHiCT,  BapiaHTa B  TI€HI,
acomifioBanomy 3 mgiabeTomM, cama 1O co0i He
MiATBEP/KYE HOrO NPUYMHHOCTI, TOMY TEHETHYHI
pe3ynabTaTH HEOOXINHO OINHIOBATH Yy KOHTEKCTI
KITIHIYHOTO ()EHOTHIy Ta CIMEHHOTO aHaMHe3y.
Bapiantu HeBuznayenoro 3Hadenus (VUS) He MOXYyTh
BUKOPHUCTOBYBaTHCSl SIK IiJCTaBa JJIsi BCTAHOBJICHHS
TeHEeTUYHOI MPUIHHHM 3axBoproBaHHA [10].

KuiniuHe 3HaYeHHsI Te€HETHYHOrO iar{Ho3sy.
I'enernuna Bepu@ikamis MOHOTEHHOTO 1iabery Mae

Oe3rmocepelHE  TEpaneBTHYHE Ta  POTHOCTHYHE
sayenns. Ilpu  GCK-MODY BoHa 103BOJISIE
VHUKHYTH HEOOTPYHTOBAaHOI  I[yKPO3HIKYBaJbHOT

Teparii [2], Toxi sik pu Bapiantax KCNJ11 i ABCC8
Jla€ 3MOTY TIEPEUTH BiJl 1HCYJNIHOTEpAITi A0 MOXiTHIX
cynb¢oninceuopunu [8]. Jms HNFL1A- ta HNF4A-
MODY renernuyHe WiATBEPKEHHS TaKOX MOXe
OOIPYHTOBYBaTH 3aCTOCYBaHHS CYJIb()OHIICEYOBHHU
3aMicTh 1HCYMiHY [4].

KpiMm BubGopy Tepamii, TEHETHYHHH JiarHo3
BU3HAYAE HEOOXITHICTD MJIECTIPSIMOBAHOTO
MOHITOPHHTY IT03alIaHKPEaTHYHUX MPOSBIB, 30KpeMa
aupkoBoi maronorii mpu  HNF1B-acomiiioBanomy
miaberi Ta O(TANBMOJNOTIYHMX TOPYIICHb IIPH
curgapomi Bonedpama IIpu aBTOCOMHO-TOMiIHAHTHHX
(dopMax BiH TaKOX € IIJICTABOIO Ui KacKaJHOTO
TEHETHYHOTO OOCTEKEHHSI POJWYIB 1 T'€HETUYHOTO
KOHCYnbTyBaHHA [13].

IlepconanizoBanuii migxin i mnNepcnexkTHBH.
CyuacHa  JiarHOCTMKa  MOHOTCHHOTO  jiabery
TPYHTYETBCS Ha TIOCHIJOBHOMY TO€IHAHHI KITiHIYHOT
OWIHKH, CIMEHHOTO  aHaMHe3y, JabopaTOpHHUX
MTOKa3HHUKIB T2 MOJIEKYISIPHO-TEHETUIHOTO TECTYBaHHS
[1,11]. Po3Butok NGS-TexHONOTIH 1 HAKOMAYCHHS
MOMYJIANIHHNX ~TEHETHYHWX [JAaHUX IMiJABHUILYIOTh
JOCTYIHICTh Ta TOYHICTh TE€HETWYHOI JiarHOCTHUKHU
[14]. Tlepexim Big (EHOTUIOBOI OO €TiIONOTIYHOT
knacudikarmii CTBOPIOE OCHOBY TUTSt
MepCOHAJII30BaHOr0 BUOOPY Tepamii, MpOrHO3YyBaHHS
nepebiry Ta CBOEYACHOI'O BHSBJICHHS CYIMYTHBOI
MaToJIorii y AiTeil i3 MOHOI€HHHUM J1iabeToM.

BucHoBkn. MoHOTeHHUI IIyKpoBHii TiadeT € re-
HETHYHO Ta KIIHIYHO TETEPOTEHHOI0 TPYIO0, MI0
Moske imityBatu LI/ 1 i 2 TUIiB, 3yMOBIIFOFOYHN HOTO Ti-
moniarHocTUKy. HetunoBuit Bik Ae0I0TY, 0OTsSHKEHUI
ciMeifHHiI aHaMHe3, BiJICYTHICTh aBTOAHTHTLN, 30epe-
JKEeHa CEKpeLisl IHCYIIHY Ta CHHIPOMAJIbHI NPOSIBA Ma-
I0Th CIIyryBaTu HiJICTaBOIO AJIA TEHETUYHOI'O TECTY-
BaHHsA. MouekysipHO-TeHeTHYHa Bepudikawis aae
3MOTY YTOYHUTH €TiOJIOTII0 3aXBOPIOBAHHS, ONTHMI3Y-
BaTU TEpallilo, MPOTHO3YBATH 1epeldir i CBOEYacHO BU-
SIBJISITH CYMYyTHIO TAToJiorito. IloenHaHHs KIIIHIYHUX,
Ma00OpaTOPHUX 1 TEHETUYHUX JTaHUX (OpMye OCHOBY
MIEPCOHATI30BAHOTO BEICHHS MOiTeH i3 MOHOTCHHUM
niabeToMm.
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GENETIC DETERMINANTS OF PREMATURE PUBERTY IN CHILDREN

Anomauisn.

Ilepeouacne cmamege 003pisanisi - 00HA 3 HAUNOWUPEHIUUX NPUYUH 36EPHEHHS dimell 00 OUMSIU020 eHOO-
KPUHOI02A, C80E€YACHA 0IA2HOCMUKA MACE NPIMe 3HAYEHHs OJis KIHYeB020 3pOCMY, PENnpOOYKIMUBHO20 300p08 ' md
ncuxoemoyiuno2o cmany oumunu. dac akmueayii 2inomanamo-2inogizapHo-eoHaoHoi 0Ci 6UHAYAEMbCSL 2eHe-
MUYHOIO Mepedcer0, Wo pecynioe NYIbCyoyy cekpeyilo 2onadomponin-punizune 2opmony (GnRH), i nopywenns
oKkpemux ii 1aHoK 30amue 6e3no0cepeOHbo CRPUNUHAIMU NepeOyYacHull nouamok nybepmamy. Hailsusueniuium pe-
2YIAMOpoM yeHmpanvHoi popmu € imnpurnmosganuii 2en MKRN3, 0o axoeo npueonyromuvca KISS1, KISSIR, DLKI,
TAC3 ma TACR3, mooi six nepugpepuuni cpopmu 3ymoeneni mymayiamu LHCGR i GNAS, wo cnpuuunsroms as-
MOHOMHY NPOOYKYIIO CIMamesux cmepoioie He3anexHCHO 8i0 20HA00MPONIHIE. Y cmammi cucmemamu308aHo Mo-
JIeKVAAPHI MeXaHizMu yux oepexmis, ixwiil 36 30K i3 KIIHIYHUM PeHOmUnom, nioxoou 00 MoAeKyIAPHO-2eHemuY-
HOI OiazHOCMUKY Ma KIIHIYHe 3HAYEeHHs 2eHeMUYH020 0lacHo3y 0 6UOOPY MAKMUKU JIKY8AHHS, NPOSHO3YE8AHHS
nepeobiey i KOHCYIbMYSAHHSI POOUHUL.

Abstract.

Premature puberty is one of the most common reasons children are referred to a pediatric endocrinologist;
timely diagnosis has a direct impact on a child’s final height, reproductive health, and psychological well-being.
The timing of activation of the hypothalamic-pituitary-gonadal axis is determined by a genetic network that regu-
lates the pulsatile secretion of gonadotropin-releasing hormone (GnRH), and disruptions in individual compo-
nents of this network can directly cause the premature onset of puberty. The most extensively studied regulator of
the central form is the imprinted MKRN3 gene, to which KISS1, KISS1R, DLK1, TAC3, and TACRS are linked,
whereas peripheral forms are caused by mutations in LHCGR and GNAS, which lead to autonomous production
of sex steroids independent of gonadotropins. This article summarizes the molecular mechanisms of these defects,
their relationship to the clinical phenotype, approaches to molecular-genetic diagnosis, and the clinical signifi-
cance of genetic diagnosis for selecting treatment strategies, predicting disease course, and providing family
counseling.

Knrouosi crosa: nepeduacne cmamese oospisanns; MKRN3; KISS1/KISS1R; cinomanamo-zinogizapno-2o-
naona eicv; GNRH; DLK1; TAC3/TACRS; monexynapro-eenemuuna 0ideHOCUKA.

Keywords: precocious puberty; MKRN3; KISS1/KISS1R; hypothalamic-pituitary-gonadal axis; GnRH;
DLK1; TAC3/TACR3; molecular-genetic diagnosis.

Beryn

[lepenuacHe craTeBe /103piBaHHS BU3HAUYAIOTh SIK
MOSIBY BTOPUHHHX CTaTeBHX O3HAK JI0 8 pOKiB y /iBYa-
TOK i 10 9 pokiB y xnomuukiB [1]; BOHO npHCKOpIOE 3a-
KPHUTTSA 30H POCTY, 3HIKY€E KiHIIEBHH 3piCT 1 CTBOPIOE
TICHXOCOIlialbHe HaBaHTaXeHHs [2].

[TybepTaT po3NOYNHAETHCS 3 BiTHOBJICHHS ITYJIb-
cytouoi cexpenii GNRH HeiipoHamu apkyaTHoro sjpa
rinoranamyca, mo crumyiioe Buku JII' i @CI Ta cte-
poimorenes y ronagax [3]. Po3pisHsOTE HEHTpaIbHY
(ronamorpormin-3anexHy) (GHopMy, 3yMOBICHY Mepes-
YaCHOIO AaKTHBAII€ Iiel oci 3a HOPMAaJbHOIO
HOCTIiJOBHICTIO MOiH, 1 mepudepuyHy (rOHaAOTPOITIH-
HE3aJIe)KHY), MPU AKif HAUTHIIOK CTATEBUX CTEPOINiB
BUHMKA€ aBTOHOMHO Ha PiBHI rOHaJl, HAJIHUPKOBHX 3a-
JI03 YU EK30TCHHOTO JDKEepelna, Teparis aHajloramMu
GnRH edekruBHa aumie 3a renTpansHoi popmu [4].

Binkpurrs ponmi MKRN3 ta DLK1 mokazano, mo
3HAYHA YacTKa paHille «iioNaTHYHUX)» BUIMAAKIB Ma€E
MOHOTeHHY npupoay [4,5].

Mertoto CTaTTi € cucTeMaTH3allisl TeHETHYHHX Jie-
TEpPMIHAHT TEPEIIACHOTO CTATEBOTO JO3PIBaHHA Y
IiTeH, IXHIX MEXaHI3MIB Ta KJIIHIYHOI'O 3HAYEHHSI MO-
JIEKYJISIPHO-T€HETUYHOT J1arHOCTHKH.

OcHoBHa yacTuHa. ['eHeTH4Ha peryJisinisi yacy
noyatrky myOeprarty. AkTuBalis mybepraTy — pe-
3yJIBTAT MOCTYIIOBOTO 3HSTTS TaIbMIBHOTO KOHTPOIIIO
Han GnRH-meiponamu. KitouoBy poisb Binirparorh
kiccientuHOBI KNDy-neiiponu (kisspeptin/neurokinin
B/dynorphin): HeiipokiHiH B crumymioe BHKHI Kic-
CIeNTHHY, KiccnenTnH aktuBye GnRH-Helipon, a au-
HOp(]iH 3abe3neuye HEraTUBHUI 3BOPOTHHH 3B’S30K
[3,4]. o myGepTaTy Mepexy CTPUMYIOTh IPOYKTH 1M-
npuHToBaHuX TeHiB MKRN3 i DLK1; BrpaTta ixaHpoi
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¢dynkmii, sk 1 mocwrenns @ynkmii KISS1/KISSIR,
MPU3BOJNTSH J0 TIEPEIIACHOTO A03piBaHHs [4,5].

MKRN3: npoBigHuii peryasitop UeHTpab-
HOTo mnepexyacHoro pfo3piBanna. ['en  MKRN3
(15q11—q13, noxyc cunmpomy Ipanepa—Bimmi) mimarmo-
PSIKOBaHWH TE€HOMHOMY IMIIPHHTHHTY ¥ eKcrpe-
CyeThesl THIIe 3 GaThKiBehkoro anens [6]. Horo Gimok
ranbMye  GnRH-HelipoHM mpoTAroM JAWTHHCTBA;
BTpaTta (YHKIII 3HIMAe rajJbMyBaHHs IMEpeaYacHo, a
(heHOTHT BUHUKAE JIMILIE 32 YCTIaJAKyBaHH MyTallii Bif
0aTpka — MaTEepUHCHKiI HOCII 3aJIMIIAIOTHCS OE3CUMII-
TOMHUMH [6], 0 Ma€ mpsiMe iarHOCTUYHE 3HAYCHHS.
Merta-ananiz maibxe 900 mitedt miaTBepANB, M0 MyTa-
nii MKRN3 € HaifacTimoro MPUIHMHOI HECHHIPO-
MaJIbHOTO IIEHTPAIBHOTO IEPEIJIacHOTO JO3DPIBaHHS,
0coONMBO cepen CIMEHHHX BWIIAQAKIB, 3 paHIMIONO
MaHi(ecTali€ero y 1iB4aTox [7].

KiccnenTunoBmii LJISAX: KISS1 Ta
KISS1R/GPR54. Cucrema kiccmentua—KISSIR mie
npotunexxHo 10 MKRN3: KISS1 koaye kiccnenTuHwy,
mo 3B’sa3ytoThed 3 KISSIR Ha GnRH-meliponax,
Buknukatoun Buku GnRH [3,8]. [naktuByroui myramii
KISSIR cnpuauHSIOTH TIMOTOHAJOTPOIMHHNA TilOTo-
HaJIu3M — MyOepTaT He HacTae, TOAI SIK aKTHBYIOYa
MyTalisi ONHCaHa SIK MPUYHMHA [EHTPAIBHOTO Iepes-
gacHOTO no3piBaHHs [9,10].

DLK1: apyruii iMnpuHTOBAaHUM reH-iHridirop.
DLK1 — 06arbKiBCHbKH-EKCIIPECOBAHHMI IMITPUHTOBA-
Huii red 14q32 (cunppom Temrut), onucanuii i sk ca-
MOCTIHHa TPUYUHA LIEHTPAJIBHOTO MEPEeAYacHOTro JO-
3piBaHHS 3 0AaThKIBCHKOIO 3aKOHOMIPHICTIO yCHaaKy-
BaHHs; (DEHOTHI YacTO BKJIIOYAE HAUIUIIOK >KHPOBOT
Macu il MeTaboiYHI MOPYIIEHHs, O BiJpi3HIE HOro
Bim MKRN3-popmu [5,11]. DLKI1 Bapto mo0-
CJIJKYBATH 3a CIMEITHOTO J103piBaHHS, HETaTUBHOTO 3a
MKRN3, 0co0n1B0 3 HaAJTHITKOM MacH TiJla B POJIHHI.

TAC3 1a TACR3 y peryasuii roHax0TPONHOI
oci. TAC3 konye veiipokinin B, TACR3 — iioro pe-
menrop NK3R Ha KiccmenTHHOBUX  HeHpoHax.
bianenpHi iHaKTHBYIOUI MyTalii 000X T'€HIB MOpPYIIy-
10Th KoopauHaIito KNDy-Mepexi i Ipu3BOaAThH HE 10
Meper4acHoro, a J0 BiJICYTHBOTO YM 3ali3HLIOro Jo-
3piBaHHS y (GOpMi TiMOTOHAJAOTPOIHOTO TilOrO-
HaJU3My, JIEMOHCTPYIOUH JBOHAIPABIECHY YyTJIHBICTh
iei Mepexi 1o nopyiens [13,14].

HenTpanbna ¢opMa: yacTKka reHEeTHYHO Je-
TepmiHOBaHuMX BHmNaiakiB. llenTpambHa ¢dopma —
HaciJIOK mepeayacHoi, ane isiosoriuHoi  3a
MOCHiTOBHICTIO akTHBamii oci [1,4]. ['eHeTnyna npu-
YHMHA € ICTOTHUM KOMIIOHEHTOM €TiOJIOTii HaBiTh KO-
JIMIIHIX <«1JI0NaTHYHMX)» BHUIIAAKIB, OCOOJMBO 34
ciMefHOr0  aHaMHe3y; IMOBIPHICTb  BUSBIICHHSI
BapianTa, Hacammnepen MKRN3, 3pocrae 3a cimeitHOTo
XapakTepy XBOpOOM Ta paHHBOTO BiKy MaHidecTarlii
[5,7].

Craresi BinmiHHOCTI Ta 0co0/MBOCTI y XJ101-
yukiB. lleHTpansHa ¢dopMa yacrime TparseTbCst B
JIIBYATOK, JI¢ TOMIHY€ 11i0TIATUYHUI BapiaHT; y XJIOI-
YMKIB YacTillle BHUSBIIIOTH OPraHiuHy I1aTOJIOTiIO
I[MHC, ToMy KOXeH XJIOIMYHK HOTpeOye peTesbHIMOoro
HelpoBizyaizamiiHoro nomryky [1,15]. YacTka myra-

nii MKRN3 cepen XJI0MmIuKiB BHIA, HIX cepes AiB4a-
TOK, X04a ITi JaHi 0OMexeHi i He 3aBXKIU BiITBOPIOBaH1
B OKpeMuxX KoropTtax [7,15,16].

leneTnuHi nmpuyuHu nepudepuvHoi Gopmu.
[epudepuana popma po3BuBaeTses 6e3 ydacti GnRH:
HAJUIMIIOK CTEPOiNiB BUHUKAE aBTOHOMHO, a TOHAJO-
TPONHA BiCh 3aJIMIIAETHCS MpUTHIYeHOIo. [linTBep-
JDKEHO JIBa MEXaHI3MHU — KOHCTHUTYIIHa aKTHBAIlis
peuieniTopa TOHAaJOTPOIIHY Ha TOHaAl Ta KOHCTHTY-
nifiHa aktuBanis TAM®-NuIIXy B MHOKUHHIX TKAHH-
Hax.

[epmmii peamizyeTbcss TpPU  POTUHHOMY HO-
JIOBIYOMY OOMEXEHOMY IIepeIIacHOMY JO3piBaHHI
(TecToTokcuko3i): aktuBytodi myTarnii LHCGR, mo ko-
nye penernrop JII'/XI'JI Ha xmituHax Jleiiaira, cipuan-
HSAIOTh AaBTOHOMHHH CcHHTE3 TectocTepoHy [18];
KJIIHIYHO IIe POSIBIISIETHCS Bipuitizalieto y 2—4 poku 3a
npenyoepraTHOTO 06’ emy sieuok [17].

Jpyruii MexaHi3M JIe)KUTh B OCHOBI CHHJPOMY
Mak-K’tona—OnOpaiita: NOCT3MrOTHI COMaTH4HI MYy-
tanii GNAS 3yMOBIIOIOTH MO3ai4Hy aKTHBALilO
aJICHIJIATIMKIIA3} B PI3HUX TKAaHWHAX — Y SIEYHUKY LE
TIPOSIBIISIETHCS €CTPOTEH-TIPOIYKYIOUUMH KiCTaMH, Te-
mapxe, a TakoX (iOpPO3HOI AWCIUIA3i€l0 KICTOK i
IsIMaMu KoJibopy KaBu 3 MoisiokoMm [19,20]. Yepes
TIOCT3UTOTHUN XapaKTep MyTallii TecTyBaHHS JEHKO-
LOUTIB Ja€ TIO3UTUBHHUN pe3ynbrar He 3aBxau [19]. Lli
TCHETHYHI MEXaHI3MM CIiJ BIIPI3HATH BiJ HaOyTHX
NpUYUH nepudepruyHol GopMHU — TOPMOHAIBHO aK-
THUBHUX MYXJHH YU €K30I'€HHOTO HAJXOJKEHHS Iop-
MOHIB.

Koainiuni nposiBu. KiiniuHa kapTuHa Cckoia-
JIa€ThCsl 3 TEepequacHoi MOSIBM BTOPUHHUX CTaTEBHX
O3HaK, IPUCKOPEHHS POCTY Ta BHIICPEKECHHS KiCTKO-
BOTO BiKYy; Yy Z[BYaTOK IEPIIOI0 O3HAKOIO 3a3BHYAN €
Tenapxe, y XJOMUUKiB — 00’€M si€40K MOHAR 4 MII, a
MTOCTITOBHICTh O3HAK IpH NiepuepudHiid popmi gacTo
mopymieHa [ 1,17]. CraTeBi cTepoiqu cCrio4aTKy IPUCKO-
PIOIOTH piCT, alle TOH caMHid TOPMOH IPUCKOPIOE i 3a-
KPUTTS 30H POCTY, TOMY HEJIKOBAaHHMH IpPOIEC 3aKO-
HOMIPHO 3HM)KY€ OCTATOUHHH 3PICT - TOMY Ba)XKJIMBa HE
JIMINIE TOSIBA PaHHIX O3HAK, a ¥ IMIBUAKICTH TXHBOTO
nporpecyBanns [1]. HeBiamoBigHicTs MK (Qi3udHUM
BUTJISIZIOM JUTHHU Ta 1 MCHXOEMOIHO 3pPUIICTIO
3MaTHA TOPYIIyBaTH COI[iaJibHY aJanTaiilo i camo-
OLIIHKY, 1[0 CJIiJ] BPaXOBYBAaTH IPH CIIOCTEPEKEHH] I
MIATPUMIIL POJIHHU.

[Tino3pa Ha reHeTHYHY (GOPMY IPYHTYETHCS Ha CYy-
KynHocTi (akTopiB: Bik MaHidecrauii 10 6 pOKiB,
ciMeliHuiI aHaMHe3 10 OaThbKIBCBHKIiM JIiHII, YOJIOBiYa
CTaTh, IIBHJKE HPOIPECYBaHHS, IOBTOPEHHS (DeHO-
THIy B POAMHI, MOEIHAHHS 3 HAJIMIIKOBOI Macolo
TiTa 91 MeTa0oTiYHUMHY TopytIeHHsMH [11].

MousiekyasipHO-TeHeTHYHA aiarHocTuka. Tap-
TeTHE CEKBEHYBAHHS OJJHOTO T'€Ha JOIIIBHE 32 YiTKOTO
xiiHigHOTO Kanauaara (MKRN3 npu cimeiiniit popmi,
LHCGR npu TeCTOTOKCHKO31); MyJIbTUTCHHI TTAHET —
32 HEOJHO3HAYHOI KApTHHU UM HETaTHBHOTO PE3YJlb-
taty nmocuimkeras MKRN3. CekBeHyBaHHS HOBOTO
nokouinasg (NGS), naHenpHe YM MOBHOEK30MHE, J03-
BOJISIE OJTHOYACHO aHANI3yBaTH JECSATKU I'€HiB-KaHIH-
JIaTiB, 10 OCOOJIMBO I[IHHO B aTUIIOBHX BHMaakax [4,5].
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InTepnperania pe3y1bTaTiB FeHeTHYHOro Te-
cTyBaHHs. BusBiieHHs BapiaHTa came 1Mo co0i He J0-
BOJIUTH HOTO IPUIUHHOTO 3B’S3KY 13 3aXBOPIOBAHHSIM:
BapiaHTH KIacH(DIKYyIOTh 3a IIKAJO0 Bil TATOTCHHOTO
JI0 TOOPOSIKICHOTO, a 3HAYHA YacTKa HOBUX PiIKiCHIX
BapiaHTiB MOTPAIUIE B KaTEropild HEBH3HAYEHOTO
kiiHiYHOTO 3HaueHHs (VUS), mo Bumarae 00epexHOTo
KOHCYJIbTYBaHHs ponunu [4,5]. [HTeprnperartis 3aBxau
BpaxoBY€E KIIHIYHUH (PEHOTHI, Cerperawito BapiaHra B
pouHI Ta QYHKI[IOHAIBHI 1aHi, SKIO0 BOHU JOCTYIIHI.

Judepenuiiina giarHocTuka. AJNTOPUTM CHO-
YaTKy BH3HAYa€ MEXaHI3M — LEHTPAJIbHUN M IEepH-
(hepuyHAI — 3a piBHEM TOHAJOTPOIIHIB. 3a IEHTPAIIb-
HOi opmu 000B’s13k0Ba MPT T0OIOBHOTO MO3KY IS
BUKJIFOUeHHs opraHiyHoi matojorii [IHC, ocobmmBo B
XJIOTYHKiB [ 1,15]; reHeTHYHE TeCTyBaHHS CIITy€ JTUIIIE
micins 11 BukmoueHHs [4,5]. 3a nepudepuyHoi hopmu
JuepeHiloITh BPODKEHY IUCOYHKIII0 KOPH Haj-
HUPKOBUX 3aJ103, MyXJIMHW TOHAJ YM HaTHUPKOBUX 3a-
103, cuaapoM Mak-K’rona—Onbpaiita, TECTOTOKCHKO3
Ta EK30TeHHE HAJXO/DKEHHS CTEepOiliB; TECTyBaHHS
LHCGR uu GNAS 3acTOCOBYIOTH ILIECIIPSIMOBAHO, a
HE SIK CKpPUHIHT TepInoi JiHii.

Kuiniyne 3HAYEeHHSI T€HETHYHOI JiarHOCTHKH.
I'eHeTHUHMIT AiarHO3 MIATBEPIKYE ETIOOTIIO B aTHITO-
BUX BHIIAJIKaX, MAa€ IPOTHOCTHYHE 3HAYECHHI —
miaTBepmxena myTanis MKRN3 3a gitkoro ciMeitHOTO
aHaMHe3y IPOTrHO3Ye nporpecytouuii nepeoir [4,7], —
BU3HAYa€ PHU3MK JUIs CUONIHIIB 1 € OCHOBOIO KacKal-
HOTO 00CTEXEHHS POJMHH, BKIIOYHO 3 MOXKJINBUM 0€3-
CUMITOMHUM OaThKOM-HOCieM [5,6,7]. Bin ke pos-
MEKOBY€E LEHTpalbHy (OpMY, YyTJIHBY 1O aHAJIOTIB
GnRH, Bin nepudepuuHoi, g 1 Teparris Hee(eKTHBHA
[1,19]. ns menTpanmsHux hopM O6a3oBa Teparis He 3a-
JISKUTH BiI KOHKPETHOTO BapiaHTa — JiarHO3 MiATBEp-
JUKY€E €TIONIOTII0 W MPOTHO3, a HE 3MIHIOE Tperapar
[4,7]; nnst nepudepuaHux GopM reHeTHIHHI MeXaHi3M
Oe3mocepeTHRO BU3HAYAE JIiKyBaHHs [17,19].

TepaneBruuna TakTnka. OCHOBa IiKyBaHHS
neHTpanbHoi Gopmu — ananorun GnRH TpuBanoi nxii,
IO CIIPUYMHSIIOTH JECEHCUTH3aliIo0 rinodisa i mnpu-
THIYEHHS TOHAJOTPOIIIHIB; MMOKAa3aHHS BU3HAYAIOTHCS
KJIIHIYHUMH KPUTEPISMH, 8 HE TCHETHYHUM BapiaHTOM
[21]. TIpu nepudepuynux Qopmax JiKyBaHHS 3aje-
JKUTh BiJl MEXaHI3MY: OJIOKATOPH il aHAPOTCHIB i CHH-
TE3y €CTPOTCHIB IIPU TECTOTOKCUKO31, IPUTHIYCHHS aB-
TOHOMHOI'O CTEpOiJIoreHe3y sI€YHUKa IPU CHHAPOMI
Mak-K’rora—Onbpaiira [17,19].

IIporno3 i reHerm4He KOHCYJbTYBAHHSI PO-
AuHU. be3 crocTtepexeH s TeHETUYHO JIeTepMiHOBaHa
(hopma Hece Ti caMi pU3HKH, 1110 | 1HII: 3HWKESHHS KiH-
LIEBOTO 3pOCTY, BIUIMB Ha PENpPOIYKTUBHE 3710pOB’s,
ncuxoeMomuiiHi TpyaHomi [1,15]; BcraHOBNIEHHS TIpH-
YMHHU JIO3BOJISIE TOYHIIIE MPOTHO3YBaTH MPOTPECyro-
YW, a He TpaH3UTOpHUH nepeOir [4,7]. Tun ycnaaxy-
BaHHs BU3HAYAE PU3UK JIJIs1 CHOTIHTIB — CTaTh 1 HOCIM-
crBo  Oarbka g1 MKRN3/DLKI1, kmacuuni
3aKOHOMIpHOCTI Ayt iHIMX GopM [5,6]; kackagHe 00-
CTeXEHHS POJIMYIB BAXIMBE, XO4a IIEHETPAHTHICTH
BapiaHTa MOXeE BIAPI3HATHCA MK YJIEHAMH POJMHH
[4,5].

BucHoBku. Yac mybepTaTy BU3HAYAETHCS CKIIA/I-
Hoto perymsniero KNDy-HelWpoHiB, y SIKid CTUMYITO-
roui curganm KISS1/KISS1R B3aemomiroTh 13 raib-
miBEIME MKRN3 ta DLK1; nopymenHs miei cucreMu
MOJKe CTIPHYUHSTH 5K IepeadacHe, Tak i BiICYyTHE CTa-
TeBe no3piBanHs. MKRN3 € KIIOYOBUM TeHETUYHUM
YMHHUKOM HCECUHIAPOMAJIBHOI'O0 HCHTPAJIBHOIO MEPCa-
YacHOro myoOeprary, a ioro 0aTbKIBCHKUI THIT ycraj-
KyBaHHs Mae giarHoctuyHe 3HaueHHs. DLK1, KISS1,
KISS1R, TAC3 i TACR3 po3mmpio0Th CIEKTp I'eHe-
TUYHAX TPUYXH MOPYIICHb IEHTPAIBHOTO MyOepTary,
Toi sk repudepudHi popmu maroTh GnRH-He3amexHi
MexaHi3Mu, 30kpeMa 3a yaacTio LHCGR ta GNAS. I'e-
HCTHUYHC TECTYBaHH Z[OLIiJILHO TIIPOBOAUTH 3
ypaxyBaHHAM KIIiHIYHOTO (EHOTHIy Ta CiMEeHHOro
aHaMHe3y, a HOro pe3ysIbTaTd BUKOPUCTOBYBATHU IS
YTOYHCHHSA aiarH03y, IIPOTHO3Y, 00CTeXEHHS poauHU
Ta BUOOpPY JiKyBaJIbHOT TAKTHKH.

CnHcoK BUKOPHCTAHOI JiTepaTypu:

1. Latronico AC, Brito VN, Carel JC. Causes, di-
agnosis, and treatment of central precocious puberty.
Lancet Diabetes Endocrinol. 2016;4(3):265-274.
d0i:10.1016/S2213-8587(15)00380-0.

2. Brauner EV, Busch AS, Eckert-Lind C, et al.
Trends in the incidence of central precocious puberty
and normal variant puberty among children in Den-
mark, 1998 to 2017. JAMA Netw Open.
2020;3(10):e2015665.

3. Seminara SB, Messager S, Chatzidaki EE, et al.
The GPR54 gene as a regulator of puberty. N Engl J
Med. 2003;349(17):1614-1627.

4. Brito VN, Canton APM, Seraphim CE, et al.
The Congenital and Acquired Mechanisms Implicated
in the Etiology of Central Precocious Puberty. Endocr
Rev. 2023;44(2):193-221.
doi:10.1210/endrev/bnac020.

5. Canton APM, Seraphim CE, Montenegro LR, et
al. The genetic etiology is a relevant cause of central
precocious puberty. Eur J Endocrinol.
2024;190(6):479-488.

6. Abreu AP, Dauber A, Macedo DB, et al. Central
precocious puberty caused by mutations in the im-
printed gene MKRN3. N Engl J Med.
2013;368(26):2467-2475. PMID: 23738509.

7. Valadares LP, Meireles CG, De Toledo IP, et al.
MKRN3 Mutations in Central Precocious Puberty: A
Systematic Review and Meta-Analysis. J Endocr Soc.
2019;3(5):979-995. doi:10.1210/j5.2019-00041.

8. Bianco SD, Kaiser UB. The genetic and molec-
ular basis of idiopathic hypogonadotropic hypogonad-
ism. Nat Rev Endocrinol. 2009;5(10):569-576.

9. Teles MG, Bianco SD, Brito VN, et al. A
GPRb54-activating mutation in a patient with central
precocious puberty. N Engl J Med. 2008;358(7):709—
715.

10. Silveira LG, Noel SD, Silveira-Neto AP, et al.
Mutations of the KISS1 gene in disorders of puberty. J
Clin  Endocrinol Metab. 2010;95(5):2276-2280.
PMID: 20237166.

11. Dauber A, Cunha-Silva M, Macedo DB, et al.
Paternally inherited DLKZ1 deletion associated with fa-
milial central precocious puberty. J Clin Endocrinol



82 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #21 (285), 2026

Metab. 2017;102(5):1557-1567. d0i:10.1210/jc.2016-
3677.

12. Topaloglu AK, Reimann F, Guclu M, et al.
TAC3 and TACR3 mutations in familial hypogonado-
tropic hypogonadism reveal a key role for Neurokinin
B in the central control of reproduction. Nat Genet.
2009;41(3):354-358.

13. Guran T, Tolhurst G, Bereket A, et al. Hy-
pogonadotropic hypogonadism due to a novel missense
mutation in the first extracellular loop of the neurokinin
B receptor. J Clin  Endocrinol  Metab.
2009;94(10):3633-3639.

14. Young J, Bouligand J, Francou B, et al. TAC3
and TACR3 defects cause hypothalamic congenital hy-
pogonadotropic hypogonadism in humans. J Clin En-
docrinol  Metab. 2010;95(5):2287-2295. PMID:
20194706.

15. Alikasifoglu A, Vuralli D, Gonc EN, Ozon A,
Kandemir N. Changing etiological trends in male pre-
cocious puberty: evaluation of 100 cases with central
precocious puberty over the last decade. Horm Res Pae-
diatr. 2015;83(5):340-344.

16. Carel JC, Léger J. Clinical practice. Precocious
puberty. N Engl J Med. 2008;358(22):2366-2377.

17. Shenker A, Laue L, Kosugi S, Merendino JJ
Jr, Minegishi T, Cutler GB Jr. A constitutively activat-
ing mutation of the luteinizing hormone receptor in fa-
milial male  precocious  puberty. Nature.
1993;365(6447):652—-654.

18. Latronico AC, Segaloff DL. Naturally occur-
ring mutations of the luteinizing-hormone receptor: les-
sons learned about reproductive physiology and G pro-
tein-coupled receptors. Am J Hum Genet.
1999;65(4):949-958.

19. Corica D, Aversa T, Pepe G, De Luca F, Was-
niewska M. Peculiarities of Precocious Puberty in Boys
and Girls With McCune-Albright Syndrome. Front En-
docrinol (Lausanne). 2018;9:337.
d0i:10.3389/fendo.2018.00337.

20. Dumitrescu CE, Collins MT. McCune-Al-
bright syndrome. Orphanet J Rare Dis. 2008;3:12.

21. Carel JC, Eugster EA, Rogol A, et al. Consen-
sus statement on the use of gonadotropin-releasing hor-
mone analogs in children. Pediatrics.
2009;123(4):e752—762. doi:10.1542/peds.2008-1783.



«COLLOQUIUM=JOURNAL» #21 (288), 2026 J MEDICAL SCIENCES 83

V]IK 615.22:616.5-002.525.2-056.3

Kacnpyxk H. M.

Kagheopa kniniunoi imynonoeii, anepeonozii ma eHOOKpUHONO2ii

Bykosuncwkuii oeparcasruti meouunul ynigepcumem
https://doi.org/10.5281/zenodo.222001960

IHI'IBITOPU AHI'TOTEH3UHIIEPETBOPIOIOYOI'O ®EPMEHTY AK MOJAUPIKATOPH IIE-
PEBIT'Y PEAKIIA T'TMTEPYYTJINBOCTI: CYJACHHUU ITOTJISA

Kaspruk N. M.

Department of Clinical Inmunology, Allergology and Endocrinology

Bukovyna State Medical University

ANGIOTENSIN-CONVERTING ENZYME INHIBITORS AS MODIFIERS OF THE COURSE OF HY-
PERSENSITIVITY REACTIONS: A CURRENT VIEW

Pesrome

Peakii rimepuyTauBOCTI A0 JIKApCHKUX 3ac00iB
3aJIMIIAI0THCS BAXKIIMBOIO MPOOJIEMOIO KJIIHIYHOT MpaK-
THKH, OCOOJIMBO Yy TAaLl€HTIB i3 KOMOpPOIAHOI mHaTo-
noriero. OAHUM i3 YMHHHKIB, 34aTHUX MOIU]iKyBaTn
nepebir Takux peaxiuiid, € cymyTHs (apmakoTeparis.
[HribiTOpH aHTIOTECH3MHIIEPETBOPIOIOYOTO (PEpMEHTY
(IAI1®) mmpoKo 3aCTOCOBYIOTHCS TIPH apTepiaibHii
rinepTeHsii, cepIeBiil HeMOCTATHOCTI, IMEMIYHIN XBO-
po06i ceprid Ta giabeTHdHINi HedpomaTii, ToMy iX HOTeH-
iifHa poJb y PO3BUTKY ab0 0OTSHKEHHI peakiiii rinep-
YYTJIMBOCTI Ma€ CyTTEBE KIIiHIYHE 3Ha4eHHs. MeToro
poboTu OyJi0 y3araJbHUTH CydYacHi JIaHi IOJO PO
IAII® sax xodakTopiB peakuiii TrinepuyTIMBOCTI,
PO3IIISIHYTH OpaauKiHIH-OIOCEPEIKOBAaHI MEXaHi3MH,
KJIIHIYHI TPOSIBU Ta MiJXOIU [0 BEIEHHS IAalli€HTIB.
AmHarni3 niteparypH CBiIUNTb, II0 HAWOIIBLI YiTKO J0-
BeZIcHUM HeOakaHuM edekToM € [ATIdD-aconifioBanuit
AHTIOHEBPOTUYHUH HAOPSK, OB’ sI3aHUN 13 TOPYIICH-
HAM Jerpafanii OpamukiHiny. Bogaouac pons [AIID
K MoaH(ikaTopa TSDKKOCTI aHadinakcii, 30kpeMa npu
IHCeKTHIN ayneprii, 3aIUIIA€ThCS IPEIMETOM AHUCKYCil
Ta ToTpedye IHAWBIMyanbHOI OLIHKK pH3HKY. [Ipak-
TUYHO BXKIIMBUMU € CBOE€YACHE PO3IMTi3HABaHHS (EHO-
tuny peakuii, Binmina [AII® npu migo3pi Ha [AIID-
acoliiioBaHi peakuii TiNepYyTIIMBOCTI Ta OLIHKA
CHIBBITHOIIEHHS] KOPUCTH/PU3UK TPHU HEOOXIAHOCTI
TpUBaJIOT Kap/i0BacKyJISIPHOI Tepartii.

Ki1ro4oBi cnoBa: iHTi0iTOpH aHriOTEH3MHIIEPETBO-
prorouoro (epMeHTy, peakuii rinepyyTIMBOCTI, aHa-
(inakcisi, aHriOHEeBpOTUYHNH HAOpsIK, OpauKiHiH, KO-
(bakTOpH, JiKapchKa TiNEpUyTIMBICTH, (papMakoHar-
TS,

Beryn

Peakii rinep4yTIMBOCTI 10 JTIKAPCHKUX 3acO0iB
XapaKTepU3yIOThCS 3HAYHOIO KIIHIYHOIO Bapiabemb-
HICTIO — BiJ] JIETKUX IIKIPHUX MPOSBIB 70 aHadigakcii
Ta TOTEHI[IHHO IeTATBHUX YCKIaaHeHb. Ha o0co0-
JINBICTHh KJIIHIYHOI BIAIOBIAl BIUIMBA€ HE JIHUIIE CaM
TpUrep, a ¥ HU3Ka JIOJaTKOBHX YWHHHUKIB, SKi B Cy-
YacHIi ayeproJiorii po3risiaTh K KodakTopu abo
Mou(ikaTopu peakii rinepuytimsocTi. [lo HUX Haje-
*KaTh (i3WYHE Ta MCHXOEMOIiiHe HaBaHTAXEHHS,
IIKIJUIMBI 3BUYKH, CYIIyTHI JIIKapchKi 3acO0H, TOpMO-
HAJlbHI YNHHHUKH Ta KOMOpOinHi ctanu [13,14].

Oco0nuBwuii inTepec ctanoBiATh IATID, ockinabku
BOHH OJHOYAaCHO € OJHMMH 3 HaHIOIIHUPEHIIINX

KapIi0BaCKyJISIPHUX TIpenapaTiB i BIVIMBAIOTh Ha METa-
00J1i3M Ba30aKTHBHUX MEHTUMIIB. AHIIOTCH3UHIICpE-
TBOpIOIOUYMH (hepMeHT Oepe ydacTh He JIMIIE B yTBO-
penHi anriotensuny ll, a i y nerpaganii OpaaukiHiny.
[IpurHiueHHs akTHBHOCTI (DEpPMEHTY MOXKE CIIPHYH-
HSTH HAKONIMYEHHs OpaJMKiHIHY Ta IHIIUX MEA1aToPiB,
OB ’sI3aHUX 13 MiIBUIICHHSAM CYIHHHOI IIPOHUKHOCTI.
Came meit mexaHi3M € meHTpambHEM st [ATID-
acoIifioBaHOTO aHTIOHEBPOTHUYHOTO HAOpsKy. CydacHi
TEHETHYHI Ta MOJEKYJSpHI JOCIHI/KEHHS 0JaTKOBO
MiATBEPIXKYIOTh y4acTh OpaWKiHIHOBOTO CHUTHAIIHTY
y CXHJIBHOCTI 10 TaKoro yckinaaueHHs [1,3,5].

IIpobnema Mae ocoOJMBE 3HAUCHHS IS
MAIi€HTIB, SKi OJHOYACHO MAlOTh aJiepriuHi 3axBO-
ploBaHHS, OpOHXiaJbHY acTMy, CEpLEBO-CyJHHHY Ma-
TOJIOTiI0 200 MepeHecI CUCTEMHI peakiii Ha MeJuKa-
MEHTH YH OTPYTY KOMax. Y TaKHX CUTYyallisX Ba)IJIHBO
HE OTOTOXHIOBATH BCi €Mi30[M HaOpsAKy dYM aHa-
¢inakcii 3 kmacwmgHOl IgE-omocepenkoBaHoo amnep-
Ti€r0 Ta BPaXOBYBAaTH MOXKIIMBICTD Pi3HUX MEXaHi3MiB.

Merta poOOTH - y3araJbHATH CYyYacHI HAYKOBI JaHi
o0 poui IATI® sk MOXIMBHUX MOIU(IKATOPIB peak-
i TIIePYIyTIUBOCTI, OXapaKTePU3yBaTH MEXaHI3MH 1X
BIUIMBY, KJIIHI49HI IIPOSIBH, (GAaKTOPHU PHU3UKY Ta IPUH-
LUK BEJICHHS MAIIEHTIB, SIKi OTpUMYOTh [ATID.

Marepianu i Mmetoau. [IpoBeieHO OTJIsIT HAYKOBUX
nyOJIiKanii, OrysiIiB, KIIHIYHUX PEeKOMEeHaallii Ta no-
ciipkenb, 1o nupucesdeHi [ATld-acouiiioBanomy
AHTIOHEBPOTHYHOMY HaOpsKy, OpaJuKiHIHOBUM Me-
XaHi3MaM peaklii Tinep4yTauBoCTi, aHadimakcii Ta
poii ¢dapmakoTeparlii cynmyTHbOI maTtosnorii. OCHOBOIO
Uit OpPMYyBaHHS CTPYKTYpH poOOTH OynM Te3u aB-
TOpa; JITEepaTypHi JaHi JIOTIOBHEHO aKTyaJbHUMH
myOnikamismMy, jgoctynHuMH 4epe3 PubMed Ta
MDKHApOJHI JDKepesia 3 MUTaHb KIiHIYHOT IMyHOJOTI]
Ta aJeproJIorii.

PesynpTarn Ta 06rOBOpeHHs. HalOinbI mepexoH-
JIUBOIO KIIiHIYHOIO Moemtio BBy IATI® Ha peakuii
TiIepYyTIUBOCTI € aHTiOHeBpOTWYHHIT HaOpsk. Ha
BiIMiHY BiJ ricTaMiH-OIOCEPEIKOBAHOTO AHTIOHEBPO-
THYHOTrO HaOpsKky, [AIld-aconilioBaHnii HaOpsK 3a-
3BHYail HE CYIPOBOJUKYETHCS KPOIIMB THKOIO Ta CBEP-
o0exem. I1aTodi3ioNOTIYHOID OCHOBOK BBaXKAIOTh
HaKONMYEHHS OpaJMKiHIHY BHACIIJOK 3HW)KEHHS HOTO
nerpazauii. AxruBauis B2-penenTtopiB OpaaukiHiHy
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MPU3BOANUTH /IO BA30AWJIATAI] Ta ITIBHUIICHHS IPO-
HUKHOCTI CyIWH 13 BHXOJIOM pIiIMHA B TKaHUHHU
[3,5,7,9].

Kniniuno nHaOpsk HaW9acTilllie JOKATi3yeThCS B
IUITHII 00mua4s, Ty0, S3UKa Ta CIM30BHX OOOJIOHOK,
OJTHAK MOJKJIMBE YpPaKeHHS TOpTaHi Ta BEPXHIX JH-
XaJbHUX HUIIXiB. OKpeMy npoOiieMy CTaHOBUTH a0-
JOMIHaJIBbHUH BapiaHT, IKUI MOXKE IPOSIBIATHCS O0JIeM
y KHBOTI, HyJIOTOIO, OJIIOBaHHSAM a00 IHIIUMH HecIe-
QIYHIME CcHUMIOTOMaMH. 3a HasBHOCTI HaOpsKy
A3WKa YW TOPTaHi IEpIIOYEpPrOBUM 3aBAAHHAM €
OIIiHKAa MPOXiJHOCTI JUXATBHUX IIIIXIB [5,9].

BaxxnmBo, mo xiriHigHa peamizamnis [ATId-acomiii-
OBaHOTO HaOpsAKy He 000B’I3KOBO BiZOyBaeThCs
HEB/IOB31 IICIS TPH3HAYCHHS MpemnapaTy. Peaxiis
MOX€ BUHUKHYTH 4epe3 TPUBAIHMH 4ac MICJIS MOYaTKy
Teparmii, 110 CTBOPIOE PU3UK HOMHIKOBOIO BHKIIIO-
yeHHs [AII® i3 meperniky MOXIMBUX Npu4uuH. Taka
OCOOJMBICTh TAaKOX CIPHUSIE HEMOOI[HIN YaCTOTH
sBuia [5,7,9].

Ha BiaMiHy BiJ NPUYMHHO-HACITIKOBOTO 3B’SI3KY
Mk IATI® Ta OpagMKiHIHOBUM aHTiOHEBPOTHYHUM
HaOpskoM, nutaHHs BIHBY [ATI® Ha TsXKKICTh aHa-
(imakcii € OB CKIAgHUM. Y IiTEpaTypi OMHCAHO
MOJKJIABICTH OUTBII TSHKKOTO Iepediry CHCTeMHHUX pe-
aKIif, HacaMIlepe ] pu aHadinakcii Ha OTPyTy mepe-
TUHYACTOKPHINX KoMmaX. [loTeHmiiHI MeXaHi3Mu
BKJIFOYAIOTh BIUIMB HAa CYJMHHHUU TOHYC Ta PEryJILiO
MeIiaTOPHHUX cucTeM. BojHOYAC CyJacHUI mimXin He
miatpumye aBtomatuuHy Bigminy [AII® y Beix
MALi€HTIB 13 pU3UKOM aHadinakcii: pilieHHs Mae 3aie-
JKaTU BiJl 1HIUBIyalbHUX I10Ka3aHb J0 KapliOoBacKy-
JsipHOT  Tepamii, OCOOJMBOCTEl  aneproyorivyHoro
aHaMHe3y Ta IOCTYIHOCTI anprepHarus [12-14].

Oco06muBoi yBaru moTpeOyIOTh MAIliEHTH, SKi OT-
pumytoTh IATI®D Ta mMpoXxomaTs anepreH-cuenupidHy
iMyHOTepamio abo MaIlieHTH, 0 Mald B aHaAMHe31
BUTIAJIKH IHCEKTHOT aneprii. SIKio KapAionorivHi moka-
3aHHSA 10 [AII® e BaroMmMu, NPHUIMHEHHS Teparmii
JIMIIE Ha MiACTaBl TEOPETUYHOTO PHU3MKY MOXKe OyTH
HEBHIIPABAAHHUM.

[NepeOir peakuiit rinepuyTIMBOCTI (GOpMyeTHCS
i/ BIUIMBOM CYKYIHOCTI YMHHHKIB. Y KIIHIYHIN Mpak-
TUII 70 TMOTCHIIHHKX KO(AKTOPIB HAJeKaTh TOCTPI
BipycHi iHGekuii, (i3nuHe HaBaHTaXXEHHS, IICUXOe-
MOILIWHUI CTpec, aJKOroyib, AaHTHOIOTHUKH, Bak-
IIMHU,HECTEPOIIHI MPOTH3aIaibHi 3aco0H Ta iHII mpe-
napartu. BaxximBy posb MOXKyTh BilirpaBaTH HasiBHICTh
OpoHXiaJIbHOT ~ aCTMH,  CEpLEBO-CYAMHHI  3aXBO-
PIOBaHHS, MAaCTOIMTO3 a00 TiIBUIICHUH Oa3zaabHHUN
piBeHp TpumnTasu. OTXe, OIiHKA TiNEPUyTIUBOCTI Y
MaIi€HTa 3 TSHKKOIO PEaKIiero He TOBUHHA 0OMeXyBa-
THCS TIOIIYKOM OJHOTO TPUYMHHOTO (haKTopa/anep-
reny [12-14].

[oennanus IAII® 3 iHIIMMHU mpemaparamw, SKi
MOTEHIIIHO BIUIMBAIOTH HAa MeTaboii3M OpaauKiHiHY
abo cybcranmii P, Takox 3aciayroBye yBaru. 3okpema,
OIHCAHO ACOMIAIIO IMiJBUIICHOT0 PU3UKY aHT1OHEBPO-
TUYHOTO HaOpsiky npu noegHanHi [ATID i3 neskuMu
iHribiTopamMu  aunentupunnentuaazu-4.  Lle  min-
Kpecioe HeoOXiqHICTh aHallizy Bciel (hapmakoTepartii,
a He JiMIlIe OJHOTO npenapary [3,5].

Kiinigai ocobimBocTi Ta audepentiiiiHa miarHo-
cruka. [IpakTWYHO BaXIIMBUM € PO3MEXKYBAHHS
ricramiH- Ta OpaInKiHIH-OMOCEPEIKOBAHOTO HAOPSKY.
HasBHICTE KpomwB’SHKH, CBepOESKYy, MIBHAKOTO pO-
3BUTKY CHUMIITOMIB TiCIISl BITOMOTO allepreHy Ta 1o0poi
BIIMIOBiJIi HAa AaHTHUTICTaMiHHI Mpemapatd OijbIie
BIJINIOBia€ ricTaMiHOBOMY MexaHi3my. IATI®D-acorriii-
OBaHMH HAOpSK dYacTillle BUHHMKAE Oe3 KPOIUB’SHKH,
MOJKE€ MaTH MOBUIBHIIIWK a0 penuauBHUIL mepedir i
HE JICMOHCTPY€ OWYIKyBaHOI BINMOBiI HAa aHTH-
ricTaMiHHI TIpemapaTd Ta TIIOKOKOPTHKOCTEPOimu
[5,13].

BopmHouac BinCyTHICTH KpomnwB’sSHKHA HE € abco-
JIOTHUM J0Ka30M OpaguKiHIHOBOTO MEXaHi3My, a Ha-
SIBHICTB CYITyTHIX OIKiPHUX MPOSBIB HE TIOBUHHA aBTO-
MaTHYHO BHKIIOYATH iHII MeXaHI3MHU. Y BUIAIKy aHa-
¢inakcii 3 mopymeHHsIM auxaHHi abo KpoBooOiry
JIKYBaHHS HE CHiJ BiAKIagaTh 10 YTOYHEHHsS Me-
XaHI3My: aJipeHaiH 3aJIUIIAETHCS MTPENapaToM Mmepuoi
ninii npu aHadinakcii. [Tpu nmino3pi Ha IATID-acouiii-
OBaHM aHTIOHEBPOTHYHMI HaOPSK KIIOYOBUMU € 3a-
Oe3reueHHs] NPOXiTHOCTI JUXaTbHUX LNUISXIB 1 IPHUIHU-
HeHHs npuiiomy [ATIO.

Micnsa emizony [AII®-acormiifoBaHOTO aHTiOHEB-
POTHYHOTO HaOpsIKy MOZAJbIIE 3aCTOCYBAHHS IMpema-
partiB IbOTO KJIacy, SIK IPaBUIIO, HE PEKOMEHAYEThCH,
OCKIJTBKH PEaKIlis € KIAaCOBUM HeOaKaHUM €(PEKTOM.
[NarienTta ciij 4iTkO IpoiH(GOPMYBATH MPO XapakTep
peakuii Ta HeoOXiJHICTh MOBIIOMIISITH PO Hel Ha BCIiX
eTanax Mojaajblioro JikyBaHHsA. [Ipu BuOOpI ambTep-
HATHBHOI TIIOTEH3UBHOI Teparii pillieHHs TPUHMalOTh
3 ypaxyBaHH;IM OCHOBHOT'O Kap/iOJIOTiYHOTO JiarHo3y
Ta OLIHKH IHAMBIAYaJILHOTO PU3UKY [5,9].

Oco0m1Be 3HauCHHS Ma€ aHai3 4acy BAHUKHEHHS
peaxii. BiIcyTHICTP CHMIITOMIB y TepIIi THXXKHI a0
MiCSIIi Teparrii He TapaHTye MoAabinoi oe3neku. Tomy
IpU aHaji3i aHaMHe3y HEOOXiJHO BpaxOBYBaTH HE
nUIe naty novarky npuiiomy [AIID, a i TpuBamicTs
Teparii, ImonepeHi eni3oau HaOpsKiB, CYIyTHI Mpera-
patu, HasBHICTh XpOHIUHMX iH(EKUiH, HaaMipHe
¢Giznyne ab0 eMolliiiHe HaBaHTAKCHHS Ta MOXKJIMBI
KOHTAKTH 3 1HIIUMU aneprenamu [5,7,9].

B yMoBax BOEHHOTO CTaHy 3HAYYIIUMHU MOXYTb
OyTu noaaTkoBi MOAUQiKyr4i (akTOpH: XPOHIYHHIT
NCUXOEMOIIHHUA  CTpec, TMOPYIICHHS KOHTPOJIIO
XPOHIYHHMX 3aXBOPIOBaHb, 3MiHa PEXHUMY HpPUHOMY
TIpenapariB Ta 0OMEXEHHH JOCTYII 10 MEIUYHOI JI0TI0-
Moru. L1i o0cTaBrHY He € crienuiTHOI0 TPUIHHOO pe-
akiii Ha [AIID, omHak MOXYTh YCKIIAQIHIOBATH iX
CBOEYACHE PO3Mi3HABAaHHS Ta JiKyBaHHs [12-14].

BucHoBku:

1 TATI® € BaxJIMBOIO TPYIO MpemapaTiB/Mo-
nudikaTopis, AKi MOXYTh MonudikyBaTu mepedir pe-
aKIifi TinepYymIMBOCTI, a HaWOUIBII  JOKa30BO
MATBEPKEHUM YCKIIaJHEHHIM € OpaJuKiHiH-OIIOoCe-
PeAKOBaHMI aHTIOHEBPOTHIHUI HAOPSK.

2. IAlld-acouilioBaHuil  aHTIOHEBPOTHYHHA
HaOpsSK MOXKE BHHHMKATH SK Ha MOYATKy, TaK 1 Iicis
TPUBAJIOTO IIPUHOMY Ipenapary; Horo nosiBa He Mae
YiTKOT 3aJIEXKHOCTI BiJl TPUBAJIOCTI Tepamnii abo 1o3u.

3. BigcyTHICTE KpONMB’SHKHM Ta CBEpOEXKy IpHU
HaOpsikax oOauuus, mwmi, s3uka abo ropraHi y
narieHTa, sskuit npuitmae [ATI®, moBuHHA MPUBEPTATH
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yBary J10 MOXIIMBOI HAasBHOCTI OpaJuWKiHIHOBOTO Me-
XaHI3MY TilepUyTINBOCTI.

4. Pomp IAII® y minBWIIEHHI TSKKOCTI aHa-
(himakcii, ocobIIBO TpH iHCEKTHIH aneprii B aHaMHe3,
notpedye IHAUBIAyaTbHOI OLIHKH; TIOBHA BiIMiHa IIpe-
napariB 'pyny He OBUHHA 3aMIiHIOBATH MEPCOHI(IKO-
BaHE CITIBBIJJHOILIECHHS Kap/AiOBaCKyJSIPHOT KOPUCTI Ta
QJIEPTOJIOTIYHOTO PH3HKY.

5. KowmrulekcHa omiHka kodakTopiB, KO-
MopOifHOCTI Ta Beiel cymyTHBOI (hapmakoTeparii €
BaXJIMBOIO yMOBOIO TPABWJIBHOI MJiarHOCTHKH Ta
IPOQLIAKTHKN THKKAX PEeaKil TiepIyTINBOCTI.
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CLINICAL CASE OF MENETRIER'S DISEASE IN A PATIENT WITH DIABETES MELLITUS

Resume.

The concept of rare excessive development of the gastric mucosa (Ménétrier's disease) is presented. A clinical
case of a combination of Ménétrier's disease with diabetes mellitus is presented.

Keywords: stomach, mucous membrane, hyperplasia, clinic, diabetes mellitus, comorbidity.

Meénétrier's disease (MD) is a rare gastric disorder
of unknown etiology, characterized by marked hyper-
trophy of the gastric mucosa (hyperplastic gastropa-
thy). The disease was first described in 1888 by the
French pathologist Pierre Eugéne Ménétrier [1]. To
date, according to the literature, more than 300 cases of
this pathology have been reported [2]. Helicobacter py-
lori infection and cytomegalovirus infection are consid-
ered the main etiological factors [3]. The results of
studies over the recent decades have demonstrated that
increased production of transforming growth factor-al-
pha (TGF-$\alpha$) is an important link in the patho-
genesis of MD [4], although the molecular defect lead-
ing to local overproduction of TGF-alpha remains un-
known [5].

The clinical presentation is non-specific. The most
frequent symptom of MD is epigastric pain, less com-
monly nausea, and occasionally vomiting [6,4,7]. Im-
portant signs of MD include peripheral edema, caused
by hypoalbuminemia due to increased permeability of
the gastric mucosa [2], and progressive weight loss [5];
occult hemorrhages are also possible [4]. Some authors
consider MD to be a precancerous condition [8].

Patient D., 44 years old, complains of dull aching
pain in the epigastric region that intensifies after meals,
nausea, occasional vomiting of undigested food, and
weight loss. He considers himself ill for 8 years. Almost
annually, he underwent outpatient and inpatient treat-
ment at a district hospital for chronic gastritis, which
provided temporary improvement. Two years ago, he
was diagnosed with diabetes mellitus and has been ad-
hering to Diet No. 9.

Objective examination. The patient is of correct
body build, height — 170 cm, body weight — 64 kg. The
skin and visible mucous membranes are pale pink. Pe-
ripheral lymph nodes are not enlarged. The tongue is
moist and slightly coated with a white fur. The abdo-
men is of normal configuration, soft, with moderate
tenderness on palpation in the epigastric region. The
liver is not palpable. BP — 130/80 mmHg.

Consultations with a neurologist, vascular sur-
geon, and ophthalmologist: practically healthy.

Laboratory findings. The following were detected:
hypoalbuminemia — 28 g/L (normal range: 36.0-52.0),
glucosuria — 5.2 mmol/L, hyperglycemia — 8.0-12.3

mmol/L, glycated hemoglobin — 6.5% (normal up to
6.0%). Blood C-peptide — 3.2 ng/mL (normal range:
0.5-3.2). These results indicate the presence of type 2
diabetes mellitus.

Double-contrast barium swallow (gastroscopic
barium radiography): accumulation of thick, tortuous
folds projecting into the gastric lumen (irregularly
shaped filling defects). Abdominal CT scan: diffuse
thickening of the gastric walls without signs of lym-
phadenopathy. Esophagogastroscopy: folds of the gas-
tric mucosa are thickened predominantly in the body of
the organ, resembling cerebral convolutions. Biopsy
microscopy: hyperplasia of superficial mucous cells
and glandular atrophy (decreased number of parietal
and chief cells), cystic dilation of gastric pits.

Clinical diagnosis: Ménétrier's disease, type 2 di-
abetes mellitus, mild form.

Since infection is considered one of the primary
etiological factors of Ménétrier's disease [3], this fact
could presumably be a common link in the develop-
ment of diabetes mellitus as well, given that viral infec-
tions can be among the factors triggering its onset in
cases of genetic predisposition [9].

The optimal treatment method for MD has not
been established. In cases of gastric hemorrhage, surgi-
cal intervention (gastric resection) is indicated. Prom-
ising results have been observed with the use of cetux-
imab, which blocks the activity of TGF-alpha, whose
production is typically elevated in these patients [10].
The patient was prescribed symptomatic treatment,
Diet No. 9, and metformin — 0.5 g after lunch. Since
MD is classified as a precancerous condition, follow-
up by a family physician, an endoscopist, and an endo-
crinologist was recommended.

Conclusion. Ménétrier's disease (hyperplastic
gastropathy) is a rare gastric disorder classified as a pre-
cancerous condition. Therefore, such patients require
systematic dispensary (radiological and laboratory) fol-
low-up. Co-occurrence with diabetes mellitus worsens
the prognosis of this pathology.
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PRACTICE-ORIENTED AND INTERACTIVE EDUCATIONAL PARADIGMS IN TRAINING DEN-
TAL PRACTITIONERS ON ENDOCRINE PATHOLOGIES

Abstract.

Interactive and innovative forms of teaching endocrinology to dental students are an essential component of
the modern educational process. They allow for the formation of not only fundamental theoretical knowledge but
also the development of critical clinical thinking, the refinement of practical skills, and the provision of the nec-

essary interdisciplinary perspective.

In the context of the rapid development of medi-
cine and the growing number of patients with systemic
diseases, particularly endocrine disorders, the role of
the dentist extends beyond local treatment.

A modern specialist must be able to recognize the
dental manifestations of systemic pathologies, plan
treatment considering the patient's overall health status,
and effectively collaborate with specialists from other
fields. Innovative teaching methods bridge the gap be-
tween academic theory and the reality of clinical prac-
tice.

Strategies for Implementing Innovations in the
Educational Process

To achieve high educational outcomes in teaching
endocrinology to dentists, it is essential to apply a vari-
ety of interactive and innovative forms of learning.
These methods ensure the active engagement of stu-
dents, transforming them from passive listeners into ac-
tive participants in the educational process.

1. Clinical Cases and Situational Tasks (Case-
Based Learning)

Description: Learning through the resolution of
real clinical situations that involve both an endocrine
disease and its specific dental manifestations. This
method imitates medical practice.

Example: "A patient complains of persistent dry
mouth, rapid progression of periodontitis, and has been
diagnosed with previously undiagnosed Type Il Diabe-
tes Mellitus. What is the dentist's sequence of actions?
What are the specifics of local anesthesia and surgical
interventions for this patient?"

Goal: Formation of interdisciplinary clinical
thinking, the ability for diagnostic search, and making
informed decisions in conditions of comorbidity.

2. Flipped Classroom

Description: Students independently study theo-
retical materials at home (by watching video lectures,
reviewing presentations, and reading literature), while
classroom time is used exclusively for intensive practi-
cal work, discussions, analysis of complex cases, and
problem-solving.

Outcome: Activation of the learning process, sig-
nificantly more time is dedicated to practicing practical
skills, and self-reliance and responsibility for one's own
learning are stimulated.

3. Role-Playing and Clinical Situation Model-
ing

Description: Students model a comprehensive pa-
tient consultation, assigning roles such as endocrinolo-
gist, dentist (therapist/surgeon), and patient. This may
include the stages of history taking, inter-specialty con-
sultation, and explaining the treatment plan to the pa-
tient.

Goal: To develop key communication skills, the
ability for clinical analysis, as well as skills for effec-
tive collaboration with specialists from other fields,
which is critically important for patients with chronic
endocrine disorders.

4. Utilization of Digital Simulators and Virtual
Patients

Tools: The application of modern online plat-
forms, software, or VR solutions for studying the symp-
toms, differential diagnosis, and treatment tactics for
endocrine disorders.

Example: A "virtual patient" simulator with acro-
megaly — the student must independently identify the
dental signs (diastema, prognathism, enlarged tongue),
formulate a preliminary diagnosis, and provide recom-
mendations for further examination by an endocrinolo-
gist. This provides a safe environment for decision-
making.

5. Interdisciplinary Integrated Classes

Description: Conducting joint classes, seminars,
or conferences with instructors from therapy, surgery,
endocrinology, pharmacology, and periodontology.

Topic Example: "Diabetes Mellitus: The Endocri-
nologist's and Dentist's View on Periodontitis Treat-
ment and Implantation,” or "Peculiarities of Drug-In-
duced Anesthesia for Patients with Thyroid Gland Dis-
eases."

Advantage: Ensures a holistic and systemic vision
of the clinical situation, demonstrating to students the
unity of medical knowledge.

6. Mobile Applications for Self-Assessment
(Gamification)

Ideas: Creating or utilizing existing medical apps,
quizzes, flashcards, or interactive cards focused on en-
docrinology with an emphasis on dental aspects.
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Outcome: Increased motivation for self-directed
learning through elements of gamification, which con-
tributes to better and faster retention of factual material.

7. Educational Projects and Mini-Research

Tasks: Writing literature reviews, scientific re-
ports, or mini-projects such as: "The Impact of Hypo-
thyroidism on Bone Tissue Regeneration Processes in
Dentistry," or "Peculiarities of Providing Emergency
Care for Hypoglycemic Coma in the Dental Office."

Goal: To foster skills in scientific work, critical
analysis of information, and analytical thinking, all of
which are essential for continuous professional devel-
opment.

Conclusions:

Competence Through Interactivity

The implementation of interactive and innovative
teaching methods is not merely a trend but a vital ne-
cessity for modern medical education. They transform
the passive reception of information into an active pro-
cess of competency formation: stimulate active in-
volvement and participation among students; effec-
tively develop clinical, critical, and systemic thinking;
ensure a strong link between fundamental theory and
dental practice; contribute to better and deeper assimi-
lation of material through the direct practice of clinical
skills.

The preparation of a dentist who understands the
influence of endocrine pathologies on the oral cavity
and is able to adjust their clinical tactics accordingly is

the key to improving the quality of dental care and pa-
tient safety in the future. Innovations in education are
an investment in professionalism.
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DIAGNOSTIC FEATURES AND CLINICAL COURSE OF ALLERGIC DISEASES IN SECONDARY
IMMUNODEFICIENCY

Anomauis.

AxmyanvHicms npodiemu 3yMo6JeHd 3POCMAHHIAM YACMKU 6MOPUHHUX IMYHOOeDIiYyumHux cmauie cepeo
nayienmie anepeoiociunozo npogino. Iloxazano, wjo nopywenHs KiimukHol, 2yMOPaibHol ma pe2yismopHoi 1a-
HOK IMYHImemy MOJNCYMb 3MiHIo8amu nepeodic OPOHXIANbHOI acmmu, anepeivno2o puHimy, amoniunoco depma-
mumy ma xap4oeoi anepeii, yCKaIaoHowuu oupepenyiaiviy 0iaeHOCMUKY 3 IHQEeKYIUHUM | XPOHIYHUM 3aNajieH-
HAM. Memoto cmammi Oyno cucmemamusysamu cy4acHi OaHi uo0o ocobaugocmeti OiaeHOCMUKY ma nepeodizy yux
cmawnie. Ilpoananizosano ponv Thl/Th2-oucbanancy, peeyismophnux T-kaimun ma enimenianbHo2o bap'epa.
Ipaxmuune 3Hauenns pobomu nonseae 8 0OIPYHMYBAHHI KOMNJIEKCHO20 KIIHIKO-IMYHOA02IYHO20 Ni0X00Yy 00 Ge-
OeHHs MAaKUX NayieHmie; HAYKO8a HOBU3HA Y CUCMEMAMU3AYIi CY4acHUX OOKA308UX OAHUX U000 YIEl Midcoucyu-
nIiHApHOI npobaemu.

Abstract.

The relevance of this issue stems from the increasing prevalence of secondary immunodeficiency conditions
among patients with allergic disorders. It has been shown that disturbances in the cellular, humoral, and regula-
tory components of immunity can alter the course of bronchial asthma, allergic rhinitis, atopic dermatitis, and
food allergies, complicating the differential diagnosis with infectious and chronic inflammatory conditions. The
aim of this article was to systematize current data on the diagnostic features and clinical course of these condi-
tions. The role of Th1/Th2 imbalance, regulatory T cells, and the epithelial barrier was analyzed. The practical
significance of this work lies in substantiating a comprehensive clinical and immunological approach to the man-
agement of such patients; its scientific novelty lies in the systematization of current evidence-based data on this
interdisciplinary issue.

Kniouoei cnoea: smopunnuii imynooegpiyum; anepeiuni 3ax60piosanis, iMyHHA pe2yasyis; oughepenyitina
diacnocmuxa; imynoanobyuin E; pecyaasmopui T-knimunu, arepeonoeiuie 06Cmedlcents.

Keywords: secondary immunodeficiency; allergic diseases; immune regulation; differential diagnosis; im-
munoglobulin E; regulatory T cells; allergy evaluation.

Beryn

BropunHnii  iMyHO#edinMT BH3HAYAIOTH  SIK
TUMYacoBe abo cTiiike MopymeHHs GYHKIIT KIITHH 91
TKaHWH IMYHHO{ CHCTEMH, 3yMOBJIEHE YNHHUKAMHU, 110
HE € BPOPKEHNMH ab0 T€HETHYHO JETepPMiHOBaHUMHU,
Ha BIMIHY BiJl NCPBUHHHUX IMYHOICQIIUTIB, SKi €
BpokeHNMH Jiedekramu imyHitety [1]. Ilommpenicts
BTOPUHHHX IMYHHHX MOPYIIEHb Y TOIYJISLIi CyTTEBO
MEPEBUIYE  TIONIUPEHICTh MEPBUHHUX  QopMm i

MIPOJIOBXKYE 3pOCTATH BHACIHIOK CTAPIHHS HACEICHHS,
301 b IIICHHS 4acTOTH OHKOT€MaTOJOT1YHIX
3aXBOPIOBaHb  Ta  PO3IIMPEHHS  3aCTOCYBaHHS
iMyHOCcynpecuBHOi # ©Oionoriynoi Tepamii [2]. o
OCHOBHHMX YMHHHKIB, SIKi MPU3BOJAATH JJO BTOPUHHOTO
iMyHOz#ehIMTYy, HaleXaTh XPOHIYHI Ta PELUAWBHI
iH(pEKIil, OHKOreMaTOJOriYHi MpOIEeCcH, 30Kpema
XpOHIUHa JiMQoIHUTapHa JIeHKeMis Ta MHOXHHHA
Mi€JloOMa, 3a SKUX TOpPYIICHHS IMYHHOI BiAIOBii
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pEECTPYIOTh Yy  OIJBIIOCTI  TMAIli€HTIB, TpHUBaIa
IMYHOCYTIpeCMBHa Ta TIJIIOKOKOPTHKOIIHA Teparis,
CHCTEMHI 3aXBOPIOBAaHHS CIIOJIYYHOI TKAHUHH, a TAKOXK
OiKOBO-€HEpTeTHYHA HEJOCTATHICTH 1 BTpara Oinka
Yyepe3 ILTYHKOBO-KHINKOBHH TpakT abo Hupku [l].
KniniyHa 3HaYYIIICTh i€l MPOOIEMH IS aJIeproJorii
MOJIATae B TOMY, IO MOPYIICHHS IMYyHHOI peryssuii,
NpUTaMaHHi BTOPUHHOMY iMyHoAedinuTy, 37aTHI
3MIHIOBAaTH YacCTOTY, XapakTep 1 TKKICTh anepriuHux
MpPOSIBIB, @ TAKOX BIJMOBIh Ha CTAaHAAPTHY TEPAIIit0
[2]. BomHowac 'y XxBOpHMX i3  BTOPHHHHM
IMyHOIE(IITUTOM KJIACHYHI QJEPTidHi CUMITOMH —
3aKJIaJCHICTD HoOCa, Kalllens, BHCHITIaHHS,
OpOHXOOOCTpYKIIis, MOXYTh BHHHKAaTH Ha Tii
peIMINBHAX IHQEKIIHHNX emi30iB ab0 XPOHIYHOTO
3amaJbHOTO MPOLECY, L0 CYTTEBO YCKJIATHIOE iX
TpakTyBaHHs. KIIHIYHI TPOSBU B TaKUX BUIIAAKaX
HEpIJIKO € aTUIOBHMH, CTEPTUMH a00 MOEIHAHUMH 3
o3HakaMK iH(EKIi, YHACTIJOK YOro aJeprivuHe
3aXBOPIOBAHHS MOYXKE 3aJIMIIATHCS HEPO3IiZHAaHUM 200,
HaBIIaKH, rinepaiarHOCTOBAaHHM.
Meroto cTaTTi € aHai3 0cOONIMBOCTEN JIarHOCTHKU Ta
KIIHIYHOTO Tepediry aleprivHuX 3axBOPIOBaHb Y
MAIi€HTIB 13  BTOPHHHUMH  IMyHOACQIUTHAMHU
CTaHaMH, a TAKOXK BU3HAYCHHS NMPAKTUYHUX IIIXOIB
10 iX nudepeHIiiHol JIarHOCTHKY W BEICHHS.

OcHoBHa yacTuHa. IMyHoJ10TiYHi 0co0MBOCTI
BTOPMHHOTO iMyHoaedinuTy. BTOprHHI nopymeHHs
iMyHHOT BIAMOBII XapaKTepU3yIThCA
pI3HOCHIPSIMOBaHMMH ~ 3MiHaMW  KJIITHHHOI  Ta
T'YMOPAJILHOT JIAHOK IMYHITETY 3aJI€KHO BijJl YNHHHUKA,
mo ix copuuuHUB. IIpH  OHKOreMaTONIOTIYHHX
3aXBOPIOBAHHSX, 30KpeMa XPOHIUHIN JiMbounTapHii
JeKeMii Ta MHOXHHHIN Mi€JIOMi, OTIHCaHO MOPYIICHHS
no3piBaHHS ~B-miM¢onuTiB, 3HIKCHHA MPOIYKIIi
IMYHOTJIOOYIiHIB 1 SBUIIE BUCHAXCHHS T-KIIITHH, IO
3HWKYE e()EeKTUBHICTh K MPOTHiH(EKIiHHOTO, TaK i
MPOTUITYXJIMHHOTO IMYHHOTO Harjsigy [3].
ImyHOCYTIpecrBHA Ta Oiooriyaa Teparis,
3aCTOCOBYBaHa IPH CHUCTEMHHUX 1 OHKOJIOT'YHHX
3aXBOPIOBAHHSAX, MOXE BHOIPKOBO IPUTHIYYBaTH
OKpeMi cyOnomyssinii JiM(pOLUTIB, 3HUKYBATH PiBEHb
iIMyHOTJIOOYMiHIB 400  mopymryBatd  (YHKIIO
(arouuris, TOJII SIK O1JIKOBO-€HEPreTHYHa
HEJIOCTATHICT, ~ HacamIepes  I03HA4YaeThCs  Ha
KIITHHHIA JaHOi iMyHITeTY Ta Oap'epHHX (QYHKIIIX
CJIM30BUX 000JIOHOK [1].

OyHkuis ¢aronurapHoi CUCTEMU npu
BTOPUHHOMY IMYHOICQIIMTI MOXKE 3HIKYBaTHUCS
BHACITIJIOK K PSIMOTO NPUTHIYEHHS
KiCTKOBOMO3KOBOTO reMorioesy, TaK i
OIIOCEPENKOBAHUX MeTa0OoIYHIX MOPYLIEHb.

[uTokiHOBa perymAmis 3a3Ha€e 3MiH y OiK epeBakaHHs
mpo3anagbHuX abo, HaBMAK{, IMYHOCYIPECHBHHX
CUTHAIIIB 3aJIe)KHO BiJl OCHOBHOTO 3aXBOPIOBAaHHS, 1110
MO3HAYA€ThCSI HAa  B3aeMOJii  BPOMKEHOTO i
ajantuBHOro imyHitery. [lopymeHHs ©Oap'epHHX
MEeXaHi3MiB MIKIpH Ta CIIM30BUX 000JIOHOK, XapaKTepHe
Uit 0araTbOX  CTaHiB, SIKI  CYIPOBOJUKYIOTHCS
BTOPUHHUM IMYHOJC(IIIUTOM, CTBOPIOE JOIATKOBI
YMOBH JUIst NIPOHUKHEHHS aJlepreHiB i
MIKpOOpraHi3MiB, 110 30JMXKye  NATOreHETHYHI
MEXaHI3MHU aQJIEePTiYHOTO 3alaJieHHs Ta IIiJBUIICHOT

iH(peKIiiHOT CXUIBHOCTI [2].

B3aemo03B's130k BTOPMHHOT0 iMyHOAe(illUTy T
ajepriuHoro 3amajieHHs. B3aeM0O3B’sS30K  Mik
IMYHHOIO HEJJOCTaTHICTIO Ta AJIEPTiYHUM 3aIlaJIeHHIM €
CKJIAZIHUM 1 HE MOXE€ PO3TILINATUCS SIK OTHO3HAYHUI
MIPUYNHHO-HACII IKOBUH 3B’SI30K. AnepriuHe
3anajieHHs] XapaKTepU3YEThCSl IEPEBAKHO aKTUBALIEI0
Th2-tumy iMyHHOI BIiANOBiAI, 30KpeMa 3a Y4YacTiO
iHTepJelKiHIB-4 Ta -13, SKi CTUMYIIOIOTH NPOIYKIIiIO
anepreH-cnenugivuHoro imyHornooymniny E. Bognouac
mopymenHs  Thl-omocepenkoBaHmx — MeXaHi3MiB
MPOTHIH(EKIIHHOTO 3aXUCTY MOXKE CYIPOBOKYBAaTH
OKpeMi (hopMH BTOPUHHOI iIMyHHOI HeOCTaTHOCTI [4].
3MiHN CIIIBBIHOIIEHHS Ta (G yHKIIOHATBHOT
AaKTUBHOCTI pi3HHX cyomomymanid  T-mimdonuTis
MOJKYTb MO-Pi3HOMY BIUIMBATH Ha Iepedir aJeprigHmx
3aXBOPIOBAaHb — BiJ TOCWJIEHHsS CeHcUOii3auii 10
3HUOKEHHS BUPAKEHOCTI IgE-onocepenkoBanux
peakiiifi B yMOBax 3arajJbHOTO  IPUTHIYCHHS
aJIanTUBHOT IMYHHOT BIAMOBIII.

BaxnuBy ponp y HiITpUMaHHI IMYHOJIOT14HOT
TOJIEPAHTHOCTI BIJIrpaloTh pPeryisTopHi T-KIITHHU
(Treg), sxi 3a momoMmoror iHTepielkiHy-10 Ta
Tparc(hopMyBaIbHOTO (PaKTOpa pocty [} 0OMEKYIOTh
aJlepTivHe 3alajicHHd B IUXAJMBHHUX MUIIXaX, MKIpi Ta
kumeyHuky.  IlopymeHHs  iX  KimbkocTi  abo
(G yHKIIOHATTBHOT aKTUBHOCTI OTIACaHO npu
JIEPriYHOMY PHHITI, OpOHXIaJIbHIN aCTMi, aTOMIIYHOMY
JepMatHTi Ta Xap4oBiit aneprii [5]. Aucdynkuis Treg
MOXKe CYNPOBOJIXKYBATUCS HOPYLIEHHSIM
IMYHOJIOTIYHOI ~ TOJICPAHTHOCTI Ta  HOCHJICHHSM
QJIEPTIYHOTO 3alajeHHs, MO MiAKPECIIoe X 3HaYeHHS
y HiITPUMaHHI IMyHHOTO romeocTasy [6].

BaxnuBuM ~ YMHHMKOM €  TakoX  CTaH
emitenianpHoro Oap’epa. BimmoBimHO M0 KOHIEMIIil
MOPYIICHHS €ITeNiaJbHOTO Oap’epa, MOIIKOKEHHS
IIKiPH Ta CITU30BUX 0O0JIOHOK ITiJT BILTHBOM 30BHIIITHIX
YUHHUKIB CIPHUsI€ TNPOHUKHEHHIO MIKpPOOHMX 1
QIEPTCHHUX KOMIIOHCHTIB, aKTHBAIlii MiCIIEBOTO
3amajieHHs] Ta T[OPYIIEHHIO pereHepanii. 3MiHH
MIiKpoOioMy, TMOB’s3aHi 3 TMOpYIICHHSIM Oap’e€pHOT
GbyHKiT, MOXYTh JI0JTaTKOBO MOJTyJTIOBaTH
¢bopMyBaHHS IMYHHOI BIAMOBIAI Ta BIUIMBATH Ha
TPOIIECH aliepriuHoi ceHcnoimizarii [7].

OcobauBocti kiiHiuHOro mepediry. HaiiGinbm

BUBYEHMM  MPHUKIAJOM  MOEIHAHHSA  IMyHHOI
HEJIOCTaTHOCTI 3 AJIEPTiYHUMH NPOSBAMH € 3arajbHUi
BapiabenbHUH iMmyHonedinuT. Anepriuni

3aXBOPIOBaHHS Yy TAaKHX TAII€HTIB TPAIUISIOTHCS
JIOCUTh YacTo, a iX INO€JHAHHS 3 OpPOHXOEKTa3aMHM Ta
ABTOIMYHHUMH TIPOSIBAMH MOXE acoOLIOBaTUCS 3
TSOKIAM Tiepebirom 3axBoproBanHs [3]. Bomnouac
pecripaTopHi CAMITOMH HE 3aBXIH MAIOTh KIIACUIHHMA
IgE-onocepenkoBanuii MexaHi3M 1 MOXYTh OyTH
OB ’s13aHi 3 PEIUINBHIMH 1H(PEKIIsIMUA Ta XPOHIIHUM
3aMajeHHsAM, [0  YCKIaAHIOE  audepeHIiiny
JIarHOCTUKY acTMH [3].

3arajoM npH IOpyHIeHHX IMYHITETY HalJacTime
PEECTPYIOTH aJIepTiuHUN PUHIT, aTOIIIYHUHA JEPMATHT 1
OpoHxianbHy acTMy [8]. ¥V malli€HTIB i3 CEICKTUBHIM
nedimurom IgA Takok ONMCAHO MiJBHUILEHY YacTOTYy
aTomivyHuX 3axBoproBanb [11]. KiiniuHa omiHKa Takux
MalieHTiB  moTpedye  audepeHmiamii  amepriqaux
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MpOsIBIB  BiA iHGEKIMIWHMX Ta IHIMWX 3amaJbHHUX
MIPOIIECiB, 30KpeMa NPH PECHipaTOpHii, MIKIpHIA i
racTPOiHTECTUHAIBHIN CHMIITOMATHII.
Judepenuiiina giarnocruxa. ndepenmiitaa mi-
arHOCTHKA aJIepTidyHUX 3aXBOPIOBAaHb y MAIlIE€HTIB i3
BTOPUHHOIO IMYHHOIO HEJOCTATHICTIO YCKJIQJHIOETHCS
HECTICIU(IYHICTIO CHMIITOMIB. 3aKIaJICHICTh HOCA, Ka-
11enb, OPOHXO0O0OCTPYKIisl Ta IUKIpHI BUCUIIAHHS MO-
KYTh OyTH NpOsIBAMH aJeprii, pelMANBHUX 1HPEKIIIH,
XPOHIYHOTO 3alalieHHs, MEJANKAaMEHTO3HUX peaKiiil
abo camoro iMyHHOTO TOpYyIIeHHs. [H(exmiiiauii Ta
aNepriYHAil KOMIIOHEHTH MOXXYTh TaKOX CIHIBiCHY-
BaTH, IO YCKJIAJHIOE OIIHKY KOHTPOIIO 3aXBOPIO-
BaHHA. TOMy [iarHOCTHKa Ma€ TPYHTYBAaTUCS HAa KOM-
TUIEKCHIM OIiHII aHaMHEe3y, XapakTepy N IWHAMiKH
CHUMIITOMIB, pPe3yNIbTaTiB 0O0CTE)XEHHS Ta BiAMOBiNI Ha
TEpaIiio, a He Ha OKPEMUX KITIHIYHUX O3HaKax [2].
CyuacHuii giarHocTuyHmii miaxia. J{iarHoctrny-
HUI MOIIyK mepeadayae JAeTalbHUAN aHaMHE3 i3 OlliH-
KOO 1H(EKI[IHHOr0 Ta aJeprojoriyHoro aHaMHeE3y,
TPUTepiB CUMITOMIB 1 BIAMOBII HA ONEPETHIO Tepa-
nito. dDizukanbHe OOCTE)KEHHS Ta 3arajbHUN aHaii3
KPOBi JIONIOMAarar0Th BHSBHUTH O3HAKW iHQEKIIHOTO,
3arajJbHOTO0 200 TeMaTOoJIOTIYHOrO MpOILeCy. 3a MoKa-
3aHHSMH TPOBOJSTH IMYHOJIOTIYHE JOCIIIKCHHS 3 BH-
3HAYCHHSM PiBHIB OCHOBHHUX KJIACIB IMYHOTJIOOYIIiHIB,
CyOTOmy A TiMPOIUTIB Ta PYHKIIOHATHHAX TTOKA-
3HHKIB iMyHITeTy [1]. AJseprojoriuHe 0OCTEKCHHS
BKJIIOYA€ BH3HAUEHHS 3arajbHOTO Ta ajepreH-Criely-
¢iunoro IgE, mikipHi mpuk-TecTH, a 3a MOTpeOn —
KOMIIOHCHTHY ajieprofiarHoctuky. Ilpu mimo3pi Ha
OpoHXiabHY acTMy HEOOXIIHE AOCHIPKEHHS (QYHKINT
30BHIIIHBOTO JMXAaHHS, 30KpeMa CIIipOMETpist 3 OpOH-
XOJUIIATaNIHHO0 MPOo000. Pe3ynpTaTn mabopaTopHIX
1 MKIPHAX TECTIB CIiJ IHTEPIPETYBATH JIUIIC B KOH-
TEKCTi KIiHIYHOT KapTHHU Ta aHaMHe3y [9]. [Ipodaema
iHTepnperanii iMyHOJIOTIYHUX Ta aJepProJoriYHux
HOCTiMKeHb. Y TMAIIEHTIB i3 BTOPHHHOIO IMYHHOIO He-
JIOCTATHICTIO PE3yJIbTaTH IMYHOJIOTIYHHX Ta aJleproio-
FYHUX TOCTIKCHb MOXYTh 3MIHIOBATHCS Iifl BIUIU-
BOM OCHOBHOTO 33aXBOPIOBaHHS, CYIYTHIX 1H(eKIii i
MenukaMeHTo3Hol Ttepamii [2]. TlopymieHHs iMyHHOT
PEaKTHBHOCTI Ta 3aCTOCYBAHHS aHTUTICTAMIHHUX ITpe-
naparis, INIIOKOKOPTHKOCTEPOI/IiB UM IMyHOCYIIpecaH-
TiB MOXKYTh BIUIMBATH Ha PE3yJIbTaTH LIKIPHOTO TECTY-
BaHHS Ta OKPEMHX JIaOOpaTOPHHUX JAOCIIIKEHb.
[igeumenns 3arampHOro IgE 260 eo3mHOiNiB
TaKoX He € crenn@iyHOI0 O3HAKOIO aTollii Ta MOXXe
criocTepiratics Ipu AesKuX iHQEKIIHNX 1 CHCTEeMHHX

craHax. Omxe, >KOJEH OKpemuii nabopaTopHHit
MOKa3HWK HE [OBHHEH BHKOPHCTOBYBAaTHCS SIK
camMoCTifHMI KpHUTEpii JlarHOCTHKY, noro

OIIHIOBAaHHS Ma€ 3IiMCHIOBATHCS 3 YpaxyBaHHSIM
KIIHIYHUX JaHUX Ta CYMyTHIX ITaTOJOTYHUX MPOILECIB.

Oco0MBOCTI TepameBTHMYHOI TaKTMKHU. Be-
JICHHS TAIIEHTIB i3 MOETHAHHIM aJePTidYHOTO 3aXBO-
PIOBaHHS Ta BTOPUHHOI IMyHHOT HEJJOCTaTHOCTI ITOTpe-
Oye KOMIUIEKCHOTO MiJX0ay, CHPSIMOBAaHOTO Ha KOHT-
pOJNb  OCHOBHOTO 3aXBOPIOBaHHS Ta  KOPEKIIIO
YMHHHMKIB, [0 HIATPUMYIOTh IMyHHE NOPYILEHHS, 30K-
peMa onTHMi3alilo IMyHOCYIIPECHBHOI Teparii Ta HyT-
putuBHOro crarycy [2]. JlikyBaHHs ayepriyHoro 3a-

XBOPIOBAHHS 3MIMCHIOIOTH BiATIOBIHO /10 YUHHUX pPe-
KOMEHJIAIIH, 1HANBIAYaTi3yI0Ur TepaIlifo 3 ypaxyBaH-
HSM CYIIYTHBOI MATOJIOTii, MEJMKAMEHTO3HHAX B3a€MO-
Iiit Ta pu3uKy iH(GEKIiHHIX yCKiIagHeHs [1].

Oco06mmBy yBary ciij IpUAUIATH TU(epeHIianii
QJIEPTIYHMX 3arOCTPEHb Ta iIHPEKUIHHUX MPOIIECiB, SKi
MOXKYTh MaTH IOJi0H1 KIIIHIYHI IPOSIBU. 3aCTOCYBaHHS
anepreH-cruenudiyHoi iMyHOTeparii notpe0ye
IHIMBITyanbHOT OIIHKM CITiBBiJHOIICHHS KOPHUCTI Ta
pU3MKY 3 YypaxyBaHHSIM XapakTepy # TSDKKOCTI
IMYHHOTO TOPYIIEHHS Ta OCHOBHOTO 3aXBOPIOBAHHSL.
PimenHs monxo il mpoBemeHHS MOUUIBFHO HpUHAMATH
CIIJIFHO aJIeProJIOTOM Ta iIMyHOJIOTOM.

IpakTuyne 3HaYeHHd A Jikaps. [loennanas
AIEPTIYHMAX TIPOSABIB i3 PEIMIUBHIMH a00 THKKAMH
iH(EKIiIMI, HETHIIOBUM BiKOM 1e0I0TY U mepedirom
3aXBOPIOBAHHS, HEJOCTATHHOK  BIAMOBIAMIO  HA
CTaHIApTHY Tepamilo abo HAsABHICTIO 3aXBOPIOBaHb 1
JIKapchbKUX 3aco0iB, IO BIUIMBAIOTH Ha IMYHHY
CHCTEMY, Ma€ IiJBHIIYBaTH HACTOPOXKEHICTh IIOJO
BTOPMHHOI iMyHHOI HemoctatHocTi [2]. YV Takux
BUIAJKAaX  JIOIUIbHI  [OTJIHOJICHE  IMYHOJIOTIUHE
00CTEXEeHHS Ta KOHCYIIBTAIlisl IMyHOJIOTa.

BucHoBku. BTopnHHa iMyHHa HEIOCTAaTHICTH Ta
AJIepTivHI 3aXBOPIOBAHHS MAIOTh CKJIaTHUH ABOOIUHUI
B33a€MO3B’SI30K, XapaKTep SKOT0 BU3HAYAETHCS THIIOM 1
CTYIICHEM IMYHHOI TUCPETyIAMii. Y TakuX MAaIli€HTiB
QJIEPTiYHi IPOSBU MOXKYTh IOEHYBATUCS 3 1HPEKIiN-
HUMH, aBTOIMyHHHMH Ta MEIUKaMEHTO3HHMH IPOIe-
caMu, 10 YCKJIJHIOE KIIIHIYHY A1arHOCTUKY Ta OLIHKY
TSDKKOCTI 3aXBOpIOBaHHs. ToMy IiarHOCTMYHUII MO-
IIYK Ma€ IPYHTYBAaTUCS Ha KOMIUIEKCHIN OLHIII aHaM-
He3y, KJIIHIYHOT KapTUHH, IMYHOJIOTIYHUX Ta aJIeproJio-
TIYHUX TIOKA3HUKIB 13 YpaXyBaHHSIM CYITyTHBOI Teparmil
Ta iH(ekuitHoro cratycy. XKoaeH maboparopHuii Map-
Kep He MOKe OyTH CaMOCTIHHOIO ITiICTaBOIO JJIS BCTa-
HOBJIEHHS ajepriyHoro aiarHo3y. TepameBTnyHa Tak-
THKa TIOBUHHA OyTH 1HIWBIAyali30BaHOK Ta CIIPSMO-
BaHOIO  OJHOYACHO HAa  KOHTPOJIb  OCHOBHOTO
3aXBOPIOBAHHS1, KOPEKI[IF0 YHHHHKIB IMyHHOT HeJl0CTa-
THOCTI ¥ aJleKBaTHe JIIKyBaHHs aJepriuHOro Mpolecy.
[Monanbiie BUBYEHHS MEXaHI3MIB IMyHHOI TUCPETYIIs-
1ii Ta MouIyK HOBUX OiOMapkepiB MOXKYTh CIIPHSTH
IABUIIICHHIO TOYHOCTI JIarHOCTUKY  MepCcoHami3arii
JIIKYBaHHS 11i€] KaTeropii narjieHTiB.

CnHcoK BHKOPHCTAHOI JIiTepaTypu:

1. Tuano K.S., Seth N., Chinen J. Secondary im-
munodeficiencies: An overview. Annals of Allergy,
Asthma & Immunology. 2021. VVol. 127, No. 6. P. 617—
626. DOI: https://doi.org/10.1016/j.anai.2021.08.413.

2. Pourshahnazari P., Betschel S.D., Kim V.H.D.,
Waserman S., Zhu R., Kim H. Secondary Immunodefi-
ciency. Allergy, Asthma & Clinical Immunology.
2025. Vol. 20, Suppl. 3. Art. 80. DOI:
https://doi.org/10.1186/s13223-024-00925-4

3. Allegra A., Tonacci A., Musolino C., Pioggia
G., Gangemi S. Secondary Immunodeficiency in He-
matological Malignhancies: Focus on Multiple Mye-
loma and Chronic Lymphocytic Leukemia. Frontiers in
Immunology. 2021. Vol. 12. Art. 738915. DOI:
https://doi.org/10.3389/fimmu.2021.738915


https://doi.org/10.1016/j.anai.2021.08.413
https://doi.org/10.1186/s13223-024-00925-4
https://doi.org/10.3389/fimmu.2021.738915

«COLLOQUIUM=JOURNAL» #21 (288), 2026 J MEDICAL SCIENCES 93

4. Zhang J., Zou Y., Chen L. et al. Regulatory T
Cells, a Viable Target Against Airway Allergic Inflam-
matory Responses in Asthma. Frontiers in Immunol-
ogy. 2022. Vol. 13. Art. 902318. DOI:
https://doi.org/10.3389/fimmu.2022.902318

5. Conrad M.L. et al. Regulatory T cells and their
role in allergic disease. Allergy. 2025. DOI:
https://doi.org/10.1111/all.16326

6. Georgiev P., Benamar M., Han S., Haigis M.C.,
Sharpe A.H., Chatila T.A. Regulatory T cells in domi-
nant immunologic tolerance. Journal of Allergy and
Clinical Immunology. 2024. Vol. 153, No. 1. P. 28-41.
DOI: https://doi.org/10.1016/j.jaci.2023.09.025

7. Celebi Sozener Z., Mitamura Y., Ogulur 1. et al.
Epithelial barrier hypothesis: Effect of the external

exposome on the microbiome and epithelial barriers in
allergic disease. Allergy. 2022. DOl:
https://doi.org/10.1111/all.15240

8. Auria S. et al. Allergic Diseases in Common
Variable Immunodeficiency: A Prospective Cross-Sec-
tional Study on Prevalence and Allergy Biomarkers of
Clinical Phenotypes. Scandinavian Journal of Immu-
nology. 2026. Vol. 103, No. 3. Art. €70108. DOI:
https://doi.org/10.1111/sji.70108

9. Jutel M. et al. Nomenclature of allergic diseases
and hypersensitivity reactions: Adapted to modern
needs: An EAACI position paper. Allergy. 2023. Vol.
78, No. 11. P. 2851-2874. DOl:
https://doi.org/10.1111/all.15889


https://doi.org/10.3389/fimmu.2022.902318
https://doi.org/10.1111/all.16326
https://doi.org/10.1016/j.jaci.2023.09.025
https://doi.org/10.1111/all.15240
https://doi.org/10.1111/sji.70108
https://doi.org/10.1111/all.15889

94 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #21 (288), 2026
VK 378.147:614.88:37.018.4

Mapuyk FOnin ®@eoopisna,

Odoyenm xKageopu KuiHiuHOI iMyHONOTH,

anepaonocii ma eHOOKpUHoI02ii

Bykosuncwruii deparcasnuti meouunutl ynigepcumem
Yepnisyi, Yxpaina

Anopiiiuyk /lenuc Pomanosuu

doyenm xkagedpu nediampii ma MeOUUHOI 2eHemuKu
Bykosuncvruii deporcasruti meOuunutl ynigepcumem
Yepnisyi, Yxpaina
https://doi.org/10.5281/zenodo.222002199

CUMYJSANIAHE HABUAHHSA ¥V HNIAroToBUI MEJUWYHUX CECTEP 10 HAJTAHHSI
HEBIIKJIAJTHOI JOIIOMOT'A

Marchuk Yuliya Fedorivna,

Assistant Professor of the Department of Clinical Immunology,
Allergology, and Endocrinology

Bukovinian State Medical University

Chernivtsi, Ukraine

Andriychuk Denys Romanovych

Assistant Professor of the Department of Pediatrics and Medical Genetics
Bukovinian State Medical University

Chernivtsi, Ukraine

SIMULATION-BASED TRAINING IN PREPARING NURSES TO PROVIDE EMERGENCY CARE

Anomauis.

Cmammio npuceauerHo awanizy poii CUMYIAYIUHO20 HABUAHHS Y (OPMYSAHHI NPAKMUYHOI 20MOBHOCMI
MeouuHux cecmep 00 HAOAHHA HEBIOKNAOHOI Oonomozu. AKmyanrbHiCmb 3YMOGIEHA 0OMENCCHUMU MOICTUBO-
cmAMU KIIHIYHOL NPpakmuku 015 NOSMOPHO20 GIONPAYIO6AHHS PIOKICHUX, ale KPUMUYHUX CMAHI8 ma Heoo-
XIOHICIO NOOONIAHHA PO3PUBY MIXHC MEOPEMUYHUMY SHAHHAMUY | NPAKMUYHUMU Hasuukamu. Mema cmammi —
NPOAHANI3ZY8AMU  MONCIUBOCMI  CUMYTAYIUHUX MEXHON02IN Y PO3BUMKY KIIHIUHO20 MUCTEeHHS, KOMAHOHOI
83A€MOO0IT Ma CMITIKUX NPAKMUYHUX HABUHOK MeOUYHUX cecmep. Poszenanymo munogi cumynayiini cyenapii npu
HeBIOKNIAOHUX CIAHAX, pOoNb OeOpuiney, nepesacu U 0OMedCeHHA Memooy, d MAKON’C NiOX00U 00 OYIHIOBAHHS
epexmusHocmi Haguanus. Ilpakmuyne 3nauenHs pooOmMu NOAAE Y BUIHAYEHHT NIOX00i8 00 iHmezpayii cumyis-
YIUHUX MeXHO02Il Y NpoSpamu MeoCeCmpuHCbKoi 0ceimu O0Jis NiOSUUeHHs 20MOBHOCMI 00 e(heKmUsHo020 peazy-
BAHHS HA HEGIOKNAOHI CIAHUL.

Abstract.

This article analyzes the role of simulation-based training in developing nurses’ practical readiness to
provide emergency care. The relevance of this topic stems from the limited opportunities in clinical practice to
repeatedly practice managing rare but critical conditions and the need to bridge the gap between theoretical
knowledge and practical skills. The purpose of the article is to analyze the potential of simulation technologies in
developing clinical reasoning, teamwork, and sustainable practical skills among nurses. The article examines
typical simulation scenarios for emergency conditions, the role of debriefing, the advantages and limitations of
the method, as well as approaches to evaluating the effectiveness of training. The practical significance of this
work lies in identifying approaches to integrating simulation technologies into nursing education programs to
enhance readiness for effective response to emergency conditions.

Knrouosi cnosa: cumynayitine HaguanHs, HeGiOKIAOHA 00NOMO2A, MeOCECPUHCLKA 0c8ima; Oebpuine;
KAIHIYHe MUCTIEHHS, NPAKIMUYHA RIO20MOGKA.

Keywords: simulation-based training; emergency care; nursing education; debriefing; clinical reasoning;
practical training.

Beryn. Hapanas HeBigkigamgHOT JOMOMOTH €
OJIHMM 13 HAWOIIbII BiAMOBIMANLHUX HAIPSIMIB
npogeciifHOl TisNTBHOCTI MEIUYHOI CECTPH, OCKLIBKH
BiJl IIBUAKOCTI W TOYHOCTI ii A HEPIIKO 3aJCIKUTH
KUTTSI NanieHta. Po0oTa B yMOBaxX TrOCTPHX CTaHIB
BHMaArae 3JaTHOCTI IIBUIKO OLIHIOBATH CTaH MAIi€HTa,
PO3Mi3HABATH 3arpO3JHMBI CUMITOMH, 3aCTOCOBYBATH
HEOoOXifHe OO0JIaHAHHS, BUKOHYBATH MaHIMYJIAMil Ta
e(DeKTUBHO B3aEMOJIATH 3 KOMAaHJOK B YMOBax

nedinuty gacy. Taki craHm, K 3yHHHKa KpOBOOOIry,
aHadinakcis, rocTpa JAWXaldbHA HEJOCTATHICTH 1
MacHBHAa KpPOBOTEYA, XapaKTEPU3YKOTHCS MIBHIKAM
PO3BUTKOM Ta BHCOKOK I[IHOK) TOMHWJIKH, TOMY
MiATOTOBKA 1O HUX MOTPEOye HE JIMIIEe TEOPETHIHHX
3HaHb, & W C(HOPMOBAHUX MPAKTUYHUX HABUYOK Ta
KJIIHIYHOTO MUCIICHHS.

TpaguniiHa MOJETb MEACECTPUHCHKOI OCBITH,
0 TPYHTYETHCS TIEPEBAKHO Ha JEKIIHHOMY BHKJIAi


https://doi.org/10.5281/zenodo.222002199

«COLLOQUIUM=JOURNAL» #21 (285), 2026 / MEDICAL SCIENCES 95

Ta OOMEXKEHiIH KUTbKOCTI KITIHIYHUX TPAKTHK, HE
3aBkIM  3a0e3redye  JOCTaTHI  MOMIJIMBOCTI IS
MOBTOPHOTO BINMpAIIOBaHHSA i Yy HEBIAKIATHUX
curyamisix [1]. Lle moB’s3aHO 3 HHU3BKOIO YaCTOTOIO
OKpEeMHUX KPUTHYHUX IMOMIH y KIIHIYHIN mpakTHIi Ta
HeoOXiqHicTI0 3a0e3neueHHst Oe3neku mnarieHTa. Y
pe3ysibTaTi MK TEOPETHYHOI0 MiATOTOBKOIO Ta
NPAaKTHYHOIO TOTOBHICTIO CTYAEHTIB MOXXE BUHHKATH
pO3pHB, MO BIUIMBAE€ Ha IXHIO BIEBHEHICTH 1
npodeciiiHy KOMIeTeHTHICTB[2].

OpHuM i3 e(heKTUBHUX IHCTPYMEHTIB TIOAOIaHHS
I[bOTO PO3PHUBY € CHUMYIIAIifHE HaBYAHHSI, AKE HA€
3MOTY BIiATBOPIOBATH KIiHIYHI CHTyamii pi3HOI
CKIaTHOCTI Yy KOHTPOJIBOBAaHOMY Ta O€3MeYHOMY
cepenoBumi. CHMYIAMiHI TEXHOIOTIi TO3BOJSIIOTH
OaraTopa3oBO  BiANpAIbOBYBAaTH QJITOPUTMH i,
NpUMaTH KJIIHIYHI PiLICHHS, PO3BUBATH KOMAaHIHY
B3aEMOJII0 Ta  OTPUMYBaTh  CTPYKTYpPOBaHHUMH
3BOPOTHHH 3B’30K JI0 IIEPUIOr0 CaMOCTIHHOTO
KOHTaKTy 3 TAaLi€HTOM Yy KpuTHYHOMY ctaHi. Lle
BU3HAYa€ aKTYaJIbHICTh CHCTEMaTHYHOTO aHalli3y
MO>KIIUBOCTEH CHUMYJISLIIHHOTO HaBYaHHS y
(hopMyBaHHI TOTOBHOCTI METUYHHX CECTEP A0 HATAHHS
HEBIIKJIaJHOT JoroMorH [3].

Meroro cTaTTi € aHalmi3 MOJMJIMBOCTEH Ta
3HAYCHHS CHUMYJLAIIIHOTO HaBYaHHA Yy (hOpMyBaHHI
MPaKTHIHOI TOTOBHOCTI MEIUYHHX CECTEp J0 HAaIaHHS
HEBIJIKJIQAHOT [IOTIOMOTH, 30KpeMa WOro poji y
PO3BUTKY  KIIHIYHOTO  MHUCICHHS,  MPAKTHYHHX
HAaBUYOK, KOMAaHIHOI B3a€MOJii Ta 3HaTHOCTI [0
0e3revHoro aHasizy HOMHJIOK.

OcHoBHa vyactunHa. CuMyssiniiHe HaBYaHHS
JIO3BOJISIE  IIIJIECTIPAMOBAaHO  (hOPMyBaTH KOMILIEKC
KOMIIETEHTHOCTEH, HEOOXiTHUX MEIWJHId cecTpi y
HEBIJKIQAHUX CHTYAIisIX: NEPBUHHY OIIHKY CTaHy
namieHra,  KOHTPOJb  JKUTTEBUX  ITOKA3HUKIB,
OIIHIOBaHHSA  pPIBHA  CBIOOMOCTi, 3a0e3medeHHs
MPOXITHOCTI JUXATBHUX IUIAXIB, MPOBEICHHS 0a30BUX
peaHIMaIiifHUX ~ 3ax0fiB, pPOOOTYy 3 KHUCHEBHUM
o0yiajiHaHHsAM, 3YNUHKY 30BHINIHBOT  KpOBOTEUi,
MiZATOTOBKY JIO HEBIAKJIAQAHUX BTPydYaHb, MOHITOPHHT
JMHAMIKH CTaHy Ta CBO€4acHy mnepenaudy indopmarii
komaHzi. CHCTEMAaTHYHUH OIJIS TOHAJ JBAJUSATH
MEePBUHHUX JOCIIIKEHb 3aCBIIYMB O3UTHBHUIT BILUTUB
CUMYJISAIIHHOTO HaBYaHHS Ha 3aCBOEHHS 3HAHb 1
(opMyBaHHS  NPaKTUYHUX  HABUYOK  CTY/EHTIB-
MeJICeECTep, XO4Ya TPUBAIICTE 30€peXeHHS IbOTO
e(eKxTy noTpedye MmoIaNbIIoro BUBYCHHS [4].

BaxnmBo po3mMexoByBaTH KOMIIETEHIIIT MEUYHOT
cecTpu Ta JKaps BIANOBIAHO [0  KIIHIYHOTO
KOHTEKCTy. Menn4Ha cecTpa 3HIHCHIOE IEPBHHHY
OWIHKY ¥ MOHITOPHHI CTaHy TAIli€HTa, BUKOHYE
MpHU3HAYeHHS, Oepe yyacTh y 0a30BUX peaHiMalliifHIX
3axo[ax Ta CBOEYACHO iHPOPMye JiKaps Mpo 3MiHK
ctany. HaTtomicTh oOCTaTOYHI JiarHOCTHYHI U
JKyBaJbHI pillIeHHs], MPU3HAYCHHS MEIUKaMEHTO3HOL
Tepamii Ta 1HBa3WBHI BTPYYaHHS HaJeXaTb [0
KoMrieTeHuii Jikaps. Cumynsamiiiai - cuenapii 3
ypaxyBaHHSIM TaKOro pO3MEXYBaHHS CIIPHUSIIOTh
dbopMyBaHHIO  TpodpeciiHOI  MoneNi  MOBEIiHKH
MEJIMYHOT CeCTPH B KOMaH[Ii HEBI/IKJIaJHOT JOIOMOT'H.

CumynsuiiiHi cuenapii npm HeBiAKJIAAHUX
cTaHax. Haiioinpm IMOKa30BUM MIPUKITAIOM

3aCTOCYBaHHS CHMYJIALIHHOTO HaBYaHHA €
BiATIpaIfOBaHHS J[iii MEUYIHOT CECTPH TIiJT 9ac 3yNMUHKH
KkpoBooOiry. CrieHapiit MoJeIto€e panToBe IPUITITHEHHS
e(peKTHBHOI POOOTH CepIlsi, YHACHIJOK YOTO CTYAEHT
Ma€  pO3Mi3HATH  BiACYTHICTH  CBimOMOCTI  #
HOPMAJIHOTO JIMXaHHS, HErallHO aKTUBYBATH CHCTEMY
eKCTPEHOr0 pearyBaHHS Ta pO3MoYaTH  0a3oBi
peaHiMaIliiiHi  3aXOAM  BIAMOBIAHO JO YHHHHUX
anroputMmiB. Taki creHapii (OpPMYyIOTh HaBHYKH
CBOEYACHOTO pO3Ii3HABaHHS KPUTHYHOTO CTaHy,
SIKICHOTO BHKOHAHHS KOMIIpeCii TPYZHOI KIITKH,
KOOpAMHAINI Jii i3 PEemTo0 KOMaHIW 1O TPHOYTTS
mikaps. TUmoBMMH  TOMHJIKAMH, SKi  BHSBIISIE
CHUMYJIALISA, € 3aTpUMKa 3 aKTUBAI€I0 CHCTEMH
eKCTPEHOTO pearyBaHHs, HEIOCTaTHSA TiuOnHa abo
yacToTa KOMIpPECiii i BTpaTa 9acy depe3 HeBIICBHEHICTh
y MOCTIiIOBHOCTI it [S].

Cumynsniss  aHadinakcii BiITBOPIOE IIBUAKHUN

PO3BUTOK  3arpo3JIMBOi  ajJepriyHoi  peakiii 3
MOPYIICHHSAM JIUXaHHS, KpoBooOiry abo oboma
ofHOYacHO. MenuuHa cecTpa Mae pPO3Mi3HATH

XapakTepHi KITiHIYHI O3HAKH, HEralHO IOBIIOMHTH
JKaps, 3a0e3MeYNTH BiAMOBITHE TOI0KESHHS TaIli€HTa,
KOHTPOJb ~ MPOXITHOCTI  JWXaNbHUX  MOUIAXiB 1
OKCHTCHAI[If0, MIArOTyBaTH HEOOXimHI 3aco0m i
HEBIAKIATHOTO BTpyYaHHS. JlOCHIKCHHSA, Y SKOMY
CUMYJIALIHE  HABYAHHSA  3aCTOCOBYBAIH I
MiZTOTOBKK MEIUYHUX CECTEP-TOYATKIBINIB 0 Aii Ipu
aHa(IaKTUYHOMY IIOKY, TIOKa3aJo MOKPAaIIeHHs
CTPYKTYPOBAHOCTI ¥ MOCIITOBHOCTI TXHIX il miJ yac
IMITOBaHOT HEBIIKJIATHOT cutyarii [6].
MiKAMCUMIUTIHADHUN — CUMYJISIIMHUKA  cleHapii
ana(inakcil 3a y4acTIO CTYACHTIB MEICECTPHHCHKHX,
MEIWYHHX 1 (apMameBTHYHUX  CHeHiaTbHOCTEH
MPOAEMOHCTPYBaB, IO CIIJIFHA YYacTh y CcCIeHapii
crpusie Kpamomy PO3yMiHHIO CTYICHTAMHU
mpodecifHuX poneil omHe onHOTO. THIOBHMH
MTOMIJIKaMH, SIKi BUSBJSIFOTP IIiJI Yac TaKUX CLEHApIIB,
€  3ami3HiIe  pOo3mi3HaBaHHA  CHMITOMIB 1
HETOCIIIOBHICTb il y komaui [7].

Cuenapii rocTpoi QuXaibHOI HEIOCTATHOCTI Ta
IIOKOBHX CTaHIB JIO3BOJSIOTH  BiAINPAIlbOBYBATH
HAaBUYKM OLIHKMA XapakTepy 3aJulliki, BHOOpY
TIOJIO’KEHHS! Talli€HTa, 3aCTOCYBaHHS KHCHEBOI Teparii
B MeXax KOMIIETeHIIIT MEANYHOT CECTPH, MOHITOPHUHTY
carypamii ¥ reMOAWHAMIYHUX TOKa3HHKIB, a TaKOX
CBOEYACHOTO iH(OPMYBaHHS JIiKapsl PO IOTipIIEHHS
crany. CHCTEeMaTHYHWI O 1 MeTaaHali3
JNOCHTIJKeHb,  MPHUCBAYCHUX  BUCOKOPEATICTUYHIN
CUMYJIALII CIIEHapiiB, 0 MOJIEIIOIOTh 3arPO3JIHBI JUIS
JKUTTS KITIHI9HI CTaHU, MiATBEPANB MTO3UTHBHAN BILTUB
TAaKOro HaBYaHHS Ha pe3ylbTaTh MiATOTOBKH
CTYJEHTIB  MEICECTPUHCHKUX  CIEmialbHOCTEH
Crenapii MaCHBHOT KPOBOTEHi, TOPYIICHHS CB1IOMOCTI
Ta CYJIOMHOTO Hamajay 3a aHaJOTIYHUM IPUHIMIOM
JO3BOJITIOTH  BiANPAIlbOBYBAaTH MEPBUHHY OIIHKY
CTaHy, 3a0e3Me4eHHs OC3MEeKH MaIli€HTa, 3aCTOCYBAHHS
MPUHOMIB THMYACOBOI 3yIIMHKU 30BHINIHEOT KPOBOTEU1
B MEXax KOMIICTCHIli MEAMYHOI CECTPH Ta YiTKY
IIOCIIIOBHICTh [i KoMaHaM. Y BCIX BHIagKax
OCHOBHMH OCBITHIH aKLIEHT CUMYJIsLii 3p00JIeHo He Ha
BIZITBOPEHH]I NMPOTOKOJIy JIIKyBaHHS SIK TaKoro, a Ha
(bopMyBaHHI  3IaTHOCTI  CTyAEHTa  PO3Mi3HATH
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mpoOyieMy, BU3HAYMTH TPIOPUTETHICTh HiH 1 IiATH
Y3roJKEHO 3 KOMaH 1010 [8].

Jedpudinr Ta 3BopoTHii 3B’a30K. [leOpudinr
— IIe CTPYKTYpOBaHe OOTOBOPEHHS Hii CTyICHTA ITiCIIs
CUMYJIALIHHOTO CIICHApifo, CHOpSIMOBaHE Ha aHAi3
pillleHb, BWSBJIEHHS IOMWJIOK 1  3aKpilJIeHHS
NpaBWIBHUAX MOJENel NoBeAiHKU. BiH nependavae He
mumie  Qikcarilo MOMWIOK, a #W aHali3 NpUYuH
NPUHHATHX PILlIEHb, 10 CIPHIE PO3BUTKY KIIHIYHOTO
MUcieHHs.  JIoCHiKeHHS  MiATBEpXKYIOTh,  IIO
CTPYKTYpOBaHHHA AeOpH(IHT TOKpalrye 3acBOEHHS
3HaHb, MPAKTHYHUX HABUYOK i BICBHEHICTh CTYICHTIB,
a WOro BKIIOYEHHS [0 CHMYILIIIHOTO 3aHATTSI
3a0e3medye Kpamli pe3yabTaTu HapdaHHA [9].

[ig wac nmeOpudiHry aHaNi3yIOTh IOTPUMAaHHS

ANTOPUTMIB,  TPIOPUTETHICTH  Hill, = KOMaHAHY
KOMYHIKaIlilo Ta NPUHHATTA pimeHb. Bigkpuri
3amUTaHHs W KepoBaHa pedJekcis  CHpHSIOTH

CaMOCTIHOMY YCBIJJOMJICHHIO TOMHJIOK 1 KOPEKIIil
KJITiHIYHOT OBEIIHKY [7].

IlepeBarn Ta oOMeskeHHSI CHMYJIALIHHOrO
HaByaHHs1. OCHOBHHMH IiepeBaraMu CHMYJISIIIHHOTO
HaBYaHHA € Oe3ledHe cepefoBuIle, OaratopazoBe
BiJIIIpaIfOBaHHA CIICHAPIiiB, CTAHJAPTH3AIlisI HABYAHHS,
peryIoBaHHs CKIATHOCTI Ta 00’ €KTHBHE OIIHIOBaHHS
[1].  OcobmuBe 3Ha4YeHHA  Ma€  MOXIIMBICTD
MOJICITIOBAHHS PIOKICHUX, aJle >KUTTE3arpO3IHBHIX
craHiB. BomHo4ac e(eKTUBHICTh CUMYIISLIT HE 3aBXKIU

OpsSMO  3alIe)KHUTh Bl  PIBHA  PEATICTUYHOCTI
obnannanus [2].
Jlo oOMexeHb HaJlexaTb BHCOKAa BapTiCTh

o0nagHaHHs, moTpeba y MiArOTOBICHUX BHKIIAJadax,
pecypcHi 0OMEKEHHS Ta BIAMIHHICTh CHMYJISIIHHOTO
CepelloBUINIAa Bil peanbHOI KJIiHIYHOI cuTyamii. bes
SKICHOTO AeOpu(iHTy MOXIIHBE (PopMaIbHE 3aCBOEHHS
aNropuTMiB 0€3 JOCTaTHHOTO PO3BUTKY KIIHIYHOTO
mucneHss [1]. Tomy cumyismiiiHe HaBYaHHS CIIif
PO3IIISIATH HE SIK 3aMiHy, a K Ba)KJIMBE JOIIOBHEHHS
JI0 KIIIHIYHOT IPaKTHKH.

IlepcnexkTuBu po3BUTKY. Iloganemuil po3BUTOK
CHUMYJISILIIAHOTO HaBYaHHS Tependadyae pO3IIMPEHHS
KOMaH/IHMX CLEHapiiB, iHTerpamiro nudpoBux i
BIPTyaJlbHUX TEXHOJOTiH, pEeryJisipHe IOBTOPEHHS
HaBUYOK Ta TMOEJHAHHS CUMYJBILIM 13 KIIHIYHUMH
JUCHIUIUTIHAMH [5]. Baxxnusum HaIpsIMOM
3aJIMINAETBCS  PO3POOJIEHHS BaIiOBaHUX KPUTEPiiB
OLIIHIOBAHHS TPAKTUYHOT TOTOBHOCTI CTY/IEHTIB.

BucHoBkn. Cumysimiiine HaBYaHHS €
e(eKTUBHUM IHCTPYMEHTOM (hOPMYBAaHHS IPAKTHIHOL
TOTOBHOCTI ~ MEAMYHUX  cecTep 0  HaJaHHA
HEBiKIIQJHOI JIOTIOMOTH, CHPHUSIOYN 3aKpilJICHHIO
HAaBUYOK, PO3BUTKY KJIIHIYHOTO MUCJICHHSI, TPUHHSTTIO
pimenp 1 KoMaHAHIM  B3aemoxii.  KirouoBum
KOMIIOHEHTOM ~ CHUMyIALii € gebpudinr, sSKuit
3abe3mneuye aHami3 Mdi, YCBiIOMJIEHHS TOMMWJIOK Ta
KOPEKIIiI0 KJIIHIYHOT TMOBEIIHKH. Boanouac
CHUMYJIIliIfHE HAaBYaHHS HE 3aMIiHIOE  KIIHIYHY
NpaKTUKy, a Mae JonoBHioBatd ii. Ilomanbmmit
PO3BUTOK METOIy mependavae iHTerparito IuppoBUX

TEXHOJIOTiH, peryJspHe TOBTOPEHHS HAaBHYOK Ta
3aCTOCYBaHHS 00 €KTHBHHX KPHUTEPiiB OI[IHIOBaHHS
KOMIIETEHTHOCTEH.
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MODERN APPROACHES TO TEACHING IMMUNOLOGY AND ALLERGOLOGY TO FUTURE
DOCTORS UNDER MARTIAL LAW

Anomauis.

CmpimKkuil po36umok KIiHiuHOI IMyHONI02I] ma anepeonoii i mpancopmayis 0ceimHb0o20 npoyecy 6 Yxpaini
6 YMOBAX BOEHHO20 CMAHY 3YMOBIOIMb HeOOXIOHICIMb OHOBNIEHHS NIOX00i8 00 NiO20MOEKU MAUOYMHIX NIKaApIs.
Ilepepusanns Haguanus, NOGIMPAHI Mpuo2u ma NOCOHAHHS 04UHO20, OUCMAHYINHO20 Ul 3MIUAH020 popmamis
CcmMeopIoms 000AMKOSI GUKIUKU 0151 3abe3neuents besnepepsHocmi ma skocmi oceimu. Memoio pobomu € 06-
IPYHMYBAHHS CYHACHUX NIOX00i68 00 BUKIAOAHHS IMYHONIO2I] MA Anep2onogii 3 Ypaxy8anHam 0coOIUugocmeri 80OEH-
Ho2o yacy. [lpoananizosano mocaueocmi KIiHIYHO OPIEHMOBAHO20, CUMYAAYIUHO20 MA YUPPOBO2O HABYAHHS,
OUCMAHYITIHUX MEXHON02Il | CyuacHux nioxodie 00 oyintosants kKomnemenmuocmeti. O0IpyHmosano, wo egex-
MueHa Ni02omoseKa Maubymuix nikapie nompedye inmeepayii Yyux KOMHOHEHMI8 Y SHYUKY OCBIMHIO MOOeb,
30amHy 3abesneuysamu Oe3nepepsHicmb HAGUAHHSA 3d YMO8 1020 SUMYUEH020 nepepusants. [Ipakmuune 3na-
YeHHs1 poOOMuU Noasfeae y cucmemamusayii nioxodie 00 aoanmayii ma 600CKOHANEHHs OCBIMHIX NPOSPAM 3 IMy-
HOJI02Ii ma anep2o02ii 8 yMOBAX B0EHHO20 CIAHY.

Abstract.

The rapid development of clinical immunology and allergology, along with the transformation of the educa-
tional process in Ukraine under martial law, necessitate an update to the approaches used in training future
physicians. Interruptions in studies, air raid alerts, and the combination of in-person, distance, and blended learn-
ing formats create additional challenges for ensuring the continuity and quality of education. The aim of this study
is to justify modern approaches to teaching immunology and allergology, taking into account the specificities of
wartime. The study analyzes the potential of clinically oriented, simulation-based, and digital learning, as well as
distance learning technologies and modern approaches to competency assessment. It is argued that the effective
training of future physicians requires the integration of these components into a flexible educational model capa-
ble of ensuring the continuity of learning even when it is forced to be interrupted. The practical significance of
this work lies in the systematization of approaches to adapting and improving educational programs in immunol-
ogy and allergology under martial law.

Knrouogi cnoea: meouuna ocgima; imMyHoN02Is; A1ep2onolis,; 60CHHUL CIMAH; KIIHIYHe MUCTEHHS; 3MiulaHe
HABYAHHS.
Keywords: medical education; immunology; allergology; martial law; clinical reasoning; blended learning.

Beryn JIMIIE OTNAaHyBaHHS TEOPETHYHOTO MaTepiaty, a W
Kniniyna  iMyHOJOTiIS Ta  ajeproyiiorii €  pPO3BUTKY  KIIHIYHOTO  MHUCIEHHS Ta  BMIiHHS
BOXJIMBUMH CKJIAJOBUMH HiATOTOBKM MaiOyTHHOTO  IOB’S3yBaTW IIaTOreHe3 13 KIIHIYHUMH IpOsIBAMH,
JKapsl, OCKUIBKY NMOEAHYIOTh QYHIAMEHTANIBHI 3HAHHS ~ pe3yJbTaTaMU  JIalHOCTUKHM W TEeparneBTHYHOIO
npo IMyHHI MEXaHI3MH 3 NPaKTHYHUMHM HAaBUYKaMH  TAaKTHKOIO.
JiarHOCTHKH Ta JTiKyBaHHS. IX 3aCBO€HHS MOTpedye He [ToBHOMacmITAOHE pociiicbke BTOPTHEHHS
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3MIHWJIO YMOBH METUYHOI OCBITH B YKpaiHi: MOBITPsHI
TPUBOTH, OOCTPIIIN Ta MOIIKOKCHHS 1HPPACTPYKTypH
CIIPUYMHIIN IEPEPUBAHHS 3aHATH 1 OOMEKHIN JOCTYII
mo kmiHigHEX 0a3 [1]. Lle 3ymoBmoe HEOOXimHICTH
THYYKOi opraHi3amii HaBu4aHHS 31 30epeXeHHSIM Ooro
MPaKTHYHOT CHIPSIMOBAHOCTI.

Meroto crarti € OOIPDYHTYBaHHS Cy4acHHX
MiAXO/IB IO BUKIAJAHHS IMYHOJIOTII Ta ajeproJiorii B
YMOBax BOEHHOTO CTaHy, 30KpeMa IO€JIHAHHS
KJIIHIYHO OpIEHTOBAHOTO, CUMYJISILIIHHOTO,
JTUCTAHIIIMHOTO ¥ IM(pPOBOTO HABUAHHS Ta CYYaCHHX
METOIIB OLIIHIOBAHHS KOMIIETEHTHOCTEMN.

OcHoBHa yacTiHa. Oco0MBOCTI BUKJIAJaHHA
iMmyHosorii Ta  ageproJsorii. ImyHOMOTIZ Ta
aJeproJioTiss HaJeXaTb 10 JAUCHHIDIH, Yy SKAX
TEOPETUYHMII MaTepiall XapaKTepU3yETHCS BHCOKOIO
NIUTBHICTIO MOHATH, MEXaHI3MIB 1 Kiacuikamii, 1o
YCKJIATHIOE F0T0 3aCBOEHHS TPAAULIIHHIUMU JIEKIIHHO-
ceMiHapchbkuMu ~ MeTojamu.  Kackaau — iMyHHOI
BIAMOBI/, TUIH TiNEPYyTIUBOCTI, MEXaHI3MHU IMYHHOT
TOJIEPAHTHOCTI Ta MAaTOreHe3 aBTOIMYHHUX CTaHIB
noTpeOyoTh HE JIHIHHOIO 3amaM'siTOBYBaHHS, a
PO3YMIHHA TPUYMHHO-HACTIAKOBHX 3B'I3KIB  MIiX
MOJICKYJISIPHUM pIBHEM TIpoIecy Ta HOro KIiHIYHUM
TPOSIBOM.

TpanuuiiiHe 3acBOEHHS TEOPETUIHOTO MaTepiary
€ HeoOXimHOI, ane  HEeJOCTaTHbOI  YMOBOIO
dbopMyBaHHS ~ KIiHIYHOT ~ KommeTeHTHOCTI. Jlikap
MIOBMHEH YMITH Ha OCHOBI CKapr Naii€HTa, aHaMHe3y Ta
pe3yJbTaTiB 00CTEXKEHHS PEKOHCTPYIOBATH HMOBIPHUI
natoQi3ioNOTIYHANA  MeXaHi3M, 3iCTaBUTA HOro 3
1a00paTOPHUMH JAaHUMH Ta 00paTH OOIPYHTOBaHY

TaKTHKy JiKyBaHHsi. lLle BMMarae moe€aHaHHS
(yHIaMeHTaIFHUX  3HAHb, maTo(i310JIOTIYHOTO
MHUCIICHHS,  KJIIHIYHOi  IHTepmpeTamii, HaBHYOK
nmabopaToOpHOI MIarHOCTHKH, YMIHHS aHaJi3yBaTH

KJIIHIYHI BATIQIKY Ta TIPUIMAaTH OOTPpYHTOBaHI KIiHIYHI
pinreHHs.

BuknaganHss B yMOBaxX BOEHHOIO CTaHy.
AganTariisi OCBITHROTO TPOIECY JO YMOB BOEHHOTO
CTaHy BUMarae CTBOPEHHs OpraHizaliifHoi Mozei, sika
BpaxoBy€  WMOBIPHICTh  TNEPEpHUBaHHS  3aHAThH
MOBITPSHUMHU TPUBOTaMH Ta HEOOXIIHICTh HMIBUAKOTO
nepexojy Mix (hopmaramu HaBuaHHs. JlocBig kadenpu
BHYTPIIIHBOI MEIWIIMHA OJHOTO 3 YKpaiHCBKHX
MEIMYHUX YHIBEPCHUTETIB IOKa3ye, MmO e(peKTHBHA
OpraHizalisi JUCTAHI[IITHOTO HABYAHHS I/ Yac BilfHH
MOETHYE CUHXPOHHHUH Ta aCHHXPOHHHWH KOMIIOHEHTH:
CHHXPOHHI BiJleOKOH(pepeHwii st po30opy KIIHIYHUX
BUIIAJIKIB Ta ACHHXPOHHI 3aB/IaHHS, 1[0 BUKOHYIOTHCS
CTYACHTAMH CaMOCTIHHO 3 (PIKCOBaHHUM TEPMiHOM
BUKOHAHHS, 110 J03BOJISIE 3HU3UTH HABAaHTAKEHHS Ha
BHKJIaJ[a4a Ta 30eperTy THY4YKICTh U CTYACHTIB, fKi
THMYacOBO HE MAIOTh CTA01ILHOTO JOCTYITY JI0 3B'SI3KY
[2].

PesepBHi (acHHXpOHHI) OCBITHI MaTepiain — 3a-
MUCaHI BICOJIEKIIiT, eICKTPOHHI KOHCIIEKTH, OaHKH Te-
CTOBHX 3aBJjaHb — 3a0e€3MeYyIOTh JOCTYIHICTb HaB-
YaJbHOTO KOHTEHTY HaBiTh 32 YMOBH Helepenoauysa-
HUX HEpepB y 3aHATTIX. BaymBuM € Te, 1m0 noxaidoHa
opraHizallisi He NOBUHHA 3HIKYBATH aKaJleMidHi cTaH-
JapTH: aCHHXPOHHUI KOMIIOHEHT Ma€ BKJIIOYATH YiTKi

KpUTEPii OIIHIOBAaHHS Ta 3BOPOTHHIA 3B'SI30K BiJl BUKJIA-
Java, a He JIMIIEe CaMOCTiiHe OIpaIfoBaHHs MaTepiaty
6e3 KOHTPOITIO.

Oxpemoi yBaru norpedye ICHXOEMOLIHHINA CTaH
YY9acHHUKIB OCBITHBOTO TIporiecy. AHaIi3 JOCBiLy
YKpalHCBKMX MEIMYHUX OCBITSH 3acBiguye, MIO
MOCTIHA 3arpo3a, MOBITPSHI TPUBOTM Ta BHMYIIEHA
Mirpallisi YaCTUHH CTYJICHTIB 1 BUKJIaJa4yiB CTBOPIOIOTh
JIOJaTKOBE IICUXOJIOTIYHE HABAaHTa)KEHHSI, SIKE BIJIMBAE
Ha 3[aTHICTb J10 3aCBOEHHS Matepiany [3]. [HyukicTh
OCBITHBOTO TIPOIIECY — II€ MOXKJIMBICTh IIEpEHECEHHS
TEPMiHiB BHUKOHAHHS 3aBIaHb, HaJaHHA
aIbTEepHATHBHUAX (opMaTiB CKIAagaHHS KOHTPOJIO,
30epeXeHHS IIOCTIHHOTO KOHTAaKTy MiX BHKJIaJadeM i
CTYACHTAMH € He ITOCTYTIKOIO SKOCTI OCBITH, @ YMOBOIO
i1 30epexeHHs B KPU30BUX 00CTaBHHAX.

@®opMyBaHHAl KJIIHIYHMX KOMIIECTEHTHOCTEIA.
BukitaganHs iMyHOJIOTIT Ta a1eproJorii MoBUHHO OyTH
crpsiMOBaHe Ha (OpMYyBaHHS KOHKPETHOI'O IEpeliKy
KIIHIYHUX KOMIIETEHTHOCTEH: 30ip aJeproyioriyHoro
Ta IMYHOJIOTIYHOTO aHaMHE3y, OIliHKAa CHUMIITOMIB,

(dbopmyBaHHS nmudepeHiiHoro JiarHosy,
iHTEepHIpeTaNis pe3yIbTaTIB nmabopaTOPHUX
JIOCJIIKEHD, OIlIHKA  aJIeprOJIOTiYHUX  TECTIB,

po3mi3HaBaHHS aHadilakcii Ta IHIIAX HEBIIKIAIHUX
CTaHiB, BHOIp OOTPYHTOBaHOI HEBiAKIAJTHOI TaKTHKH,
KOMYHIKaIlil 3 TMAali€eHToM, po0oTa 3 YWHHUMH
KJIIHIYHAMH PEKOMEHJAlisIMA Ta KPUTHYHA OIliHKa
Men4HOi iHdopMaii.

KoskHa 3 IMX KOMIETeHTHOCTel POpMYETHCS TO-
CTYNOBO 1 MOTpeOy€e MOBTOPIOBAHOTO TPEHYBAHHS B
pI3HHMX KIIHIYHMX KOHTeKcTaxX. Hampukiaza, HaBUuka
300py aNeproyiorivHOro aHamHe3y BiANPAIbOBYETHCS
CIIOYaTKy Ha TEOPETHYHOMY PiBHI 4epe3 po30ip cTpyK-
TYypH ONHUTYBAaHHS, OTIM Y CUMYJIALIHHIX CIIEHAPIIX
31 CTAHAAPTH30BaHUM TAII€HTOM, 1, 32 HASBHOCTI MOX-
JUBOCTI, y peanmpHI KIiHIUHIA mnpakTumi. Taka
MOCHIIOBHICTE JTO3BOJISIE ITOE€IHATH O€3EeYHICTh HaB-
YaHHS 3 MOCTYMOBUM YCKJIaJHEHHSM KJIIHIYHOTO KOH-
TEKCTY.

InTepakTuBHi MeToaM HaBYaHHsA. [IpoGieMHO-
opieHToBaHe Ta case-based learning, xomaHmHa poO-
Oota, nuckycii, kiIiHiYHI KOH(]epeHwii, poaboBi clie-
Hapii i TecTyBaHH: 3 OOIPYHTYBaHHSM BiJIIOBizeil 10-
HOBHIOIOTH OJTHE OJTHOTO Ta CIIPHUSAIOTh KOMIUIEKCHOMY
(opMyBaHHIO KJIIHIYHMX KOMIIETEHTHOCTed. Meraa-
HAJTi3 T0Ka3aB, M0 MOeqHaHHS case-based i problem-
based learning NOpiBHSIHO 3 TPAAMULIMHUM JEKLIHAM
HaBYaHHSM MiJBHIILYE 3aJIy4EHICTh CTY/EHTIB, PO3BHU-
Ba€ KOMaHAHY pOOOTY, KOMYHIKaTHBHI HaBHYKH Ta
3MaTHICTh JI0 CaMOCTIMHOTO BWPINICHHS KIIHIYHUX
npobiem [4].

Komangna po0GoTa Ta AHMCKYCii CHpPUSIOTH PO-
3BUTKY HABHYOK apryMeHTallil KIIHIYHUX pIlIeHb i
KPUTHYHOTO aHaJi3y aJbTePHATUBHUX IMiAXOIIB.
Kniniuni xoHpepeHwii ¢GOpMyIOTh KOMIETEHTHOCTI
Mpe3eHTAIli] KJIIHIYHIX BHIIAAKIB Ta KOJET1alIbHOTO 00-
TOBOPEHHSI JIIKyBaJIbHOI TaKTHKH. Posb0BI crieHapii po-
3BHBAIOTh KOMYHIKaTHBHI HaBHYKH, 30KpeMa IIiJ 4ac
MOSICHEHHSI TMAI[l€HTY JiarHo3y Ta MIPUHLMIIB JIKY-
BaHHA. TecTyBaHHA 3 KIIHIYHMM OOIDYHTYBaHHSIM
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BIJIMOBiAI JTOAATKOBO (OPMY€E 3MATHICTH apTyMEHTY-
BaTH TPUUHATI PIIEHHS Ta PO3BHBA€ KIHIYHE MHC-
JICHHS.

Bukopucranusi cyyacHUX HHM(POBHX TeXHO-
Jorii. L{udpposi TexHOIOTIi Ta iIHCTPYMEHTH IITYYHOTO
IHTEJIEKTY PO3ILIMPIOIOTH  MOXJIMBOCTI  MEIMYHOI
OCBITH, 30KpeMa Yy CTBOPEHHI KIIHIYHHMX CIIEHapiiB,
MepCcoHami3alii HaBYaHHs, CAMOKOHTPOJII 3HaHb, CH-
cTemaru3allii iHpopMalii Ta MOJICIIOBAHHI KITIHIYHUX
curyariii [S]. JJocnimkenns 3acrocyBanns ChatGPT y
MEINYHIA OCBITI IEMOHCTPYIOTHh HOTO 3pYyUHICTS i TO-
TEHINa] AJIs TepCoHai3allii HaBUYaHHS Ta MiITPUMKH
CHUMYJIALIN, BOJHOYAC BUABIAIOUA OOMEXKECHHS IIOIO
KIIIHIYHOI CKJIaTHOCTI i TOCTOBIPHOCTI 3Tr€HEPOBAHOTO
KOHTEHTY [6].

BuxopucranHs nudpoBUX IHCTPYMEHTIB JI0-
LUIBHO PO3IIISIATH SIK JTONMOBHEHHS 0 TPaJuLiiHUX
METO/liB HaBYaHH:. BOHM MONermyoTs MiAroToBKy Ma-
TepialliB i CTBOPIOIOTH JI0JJATKOBI MOKJIMBOCTI ISl ca-
MOCTIHHOTO TPeHYBaHHsI, IPOTE MOTPEeOYIOTH 000B 513~
koBoi (haxoBoi Bepuikauii. Bukianau 36epirae ximo-
4OBY POJb y KOHTPOJI TOCTOBIPHOCTI iH(OpMAILiI,
KOpeKIii HeTOYHOCTeH Ta (opMyBaHHI MpPaBIIHHUX
KIIIHIYHIX BUCHOBKIB.

[epcnekTHBH BIOCKOHAJIEHHS BHKJIATAHHA.
BrockonaneHHs BHKIIaJaHHSA IMYHOJIOTIi Ta aiepro-
JIOTi1 MOWITFHO 37iMICHIOBATH HA OCHOBI IHTETPOBAHOI
MOJIEJI, IO MOEHYE TEOPETUUHY MiATOTOBKY, KIIIHIYHI
Keiicu, cuMyssLiiiHe HaBYaHHs, HU(POBI pecypcu, ca-
MOCTIHHY po0oTy Ta 00’€KTHBHE oLiHIOBaHHs. KoxxHa
TeMa Mae nependavyaTH MOCTINOBHUN Hepexin Bijg 3a-
CBOEHHSI MeXaHi3MiB JI0 IX KIIIHIYHOTO 3aCTOCYBAaHHS
4yepe3 aHali3 KeiciB, CUMYJIAIINHI ClieHapii Ta 3aB-
JTaHHS, OPIEHTOBaHI Ha MIPUHHATTS KIIHIYHUX PIllICHb.

B yMoBax BOEHHOTO CTaHY Taka MOJIENIb Ma€ OyTH
aJaNTUBHOIO Ta TependadaTd MOXKJIMBICTH OIIEPAaTHB-
HOTO TIePEeXOy MK OYHHM, AWCTAHIIWHUM 1 3MilIa-
HUM (opMaTaMu Oe3 BTpaTH 3MicTy HaBuaHHA. [[poro
MOHA JOCATTH 3aBISAKM 3aBUYACHIM ITIATOTOBII aCHH-
XPOHHHX MaTepiajiB, €AMHUM KPUTEPIsSM OLIHFOBAHHSI
Ta PEryJlspHOMY 3BOPOTHOMY 3B’s3Ky. JlocBin nu-
CTaHIIHHOI MEIMYHOI OCBITH B YMOBax 30pOWHOTrO
KOH(ITIKTY B YKpaiHi NiATBEPIKYE MOXKIIMBICTh 320€3-
MEYEeHHS! [TPaKTUYHO 3HAYYIIOl IMiJrOTOBKH 32 HAJIekK-
HOT MeToInuHOI opranizauii [7]. [lepcriekTuBHUM € 10~
JTANbIIEe BIPOBADKCHHS IH(POBHX 1 CHUMYILIAHIX
TEXHOJIOTIH  Ta CTaHAApPTU30BAHUX METO/iB
OLIIHIOBaHHS KOMIIETEHTHOCTEH.

BucHoBkn. Bukimananus iMyHOJIOTIT  Ta
ayieproJiorii MaOyTHIM JIiKapsiM MoTpedye mepexory
BiJl TIEPEBAKHO TEOPETUYHOI MOJET JO KIiHIYHO
OpiEHTOBAHOTO HABYAHHS, 1110 iHTErpye problem-based
i case-based learning, cumymsIiiiHI TexHOJOTII Ta
udposi pecypcu. [loeHaHHS OYHOTO, TUCTAHIIITHOTO

Ta 3MimaHoro ¢gopmartiB 3abe3neuye Oe3rnmepepBHICTH
OCBITH B yMOBax BOEHHOTO CTaHy, BOAHOYAC MTPAKTUIHI
KOMIETEHTHOCTI moTpeOyIoTh OYHOTO abo
cUMyIniHOTO TpeHyBaHHA. L{ndposi TexHomOTII Ta
OITYYHHH  IHTENEKT  PO3IIUPIOIOTE  MOXKIIMBOCTI
HaBYaHHS, MPOTE HE 3aMiHIOIOTh KJIIHIYHOI MPaKTUKU
Ta (paxoBOro KOHTPONIIO BHKJIanada. EdQeKkTuBHICTH
Hi,[[l" OTOBKH BHU3HAYaA€THCA CUCTEMAaTUYHUM
¢bopmyBaHHSIM 1  O0’€KTMBHUM  OLIHIOBAaHHIM
KJIIHIYHUX KOMIIETEHTHOCTEH YIIPOJIOBK YCHOTO KYpCy.
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